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Training the Football Tackler 


A tackling dummy which moves as if it 
were a live player running around the end 


OOTBALL as now played is a well- 

balanced, interesting game, with 

emphasis laid more than ever on 
the physical development of the 
players. During recent years the 
game has undergone refining at the 
hands of experienced sportsmen, 
with the result that open playing is 
encouraged in preference to the 
rough and tumble close formation of 
other seasons. The demand today 
is for more speed and better general- 


ship. 

Football is so strenuous a game 
that it may not be played without 
preliminary training. A thorough 
mastery of the sport calls for the 
proper coordination of brains and 
brawn, 

A number of mechanical con- 
trivances have been invented to 
harden the football recruit during his 
practicing season. Tackling dum- 
mies are perhaps the most numerous. 
They require tactics which are far 
removed from the actual operation of 
bringing a player to the ground when 
he is running at full speed. 
Throwing a lifeless figure pros- 
trate is entirely different from 
tackling a moving figure. 

Oliphant of the “Army,” the 
human battering ram, carried 
from one to four tacklers down 
the field with him when he was 
running with the ball. No 
amount of preliminary practice 
enabled players to halt his ter- 


device such as that illustrated on the 
opposite page had been used in teach- 
ing the players the rudiments of scientific 


SELOME) tackling, Oliphant might 
/ have met his Nemesis. 
John H. 

ne Ashton, a 

“4 Brown Uni- 

HOLLOW BRACKET versity man, 

— MAST has over- 


come many of the most 
serious defects in exist- 
ing tackling devices. His 
dummy moves exactly 
as if it were a live player 
on a quick run around 
the end. When _ the 
player tackles the dum- 
it does not im- 
moediately fall to the 
ground, but furnishes a 
positive resistance to a 
downward drag, so that 
the player must use the 
same force that he would 
employ to down an opponent. 

Thedummy hangs by asteel 
cable from an arm mounted 
upon a hollow mast. Attached 
to the mast, at a point where a 
bracket meets it, is a handle, 
used to rotate the frame at any 
desired speed to impart the 
proper momentum tothedum- 
my. As the player rushes 
toward the dummy, the coach 
pulls the handle, causing the 
dummy to swerve away from 


rific rushes. It is just possible, The hotlowmast and theattack. There is a counter- 
however, that if a tackling its various parts weight in the hollow mast. 
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A Magnet Made from Two 
Discarded Cannons 
RROBABLY the largest 
and strongest magnet in 
the world is at Willett’s 
Point, N. Y. It was made 
by accident. The comman- 
der of the post happened 
to see two old fifteen-inch 
Dahlgren guns lying unused 
side by side on the dock, He 
conceived of the idea of con- 
verting them into a magnet 
of enormous power by wind- 
ing submarine cable around 
them. 
The magnet, which stands 
about ten feet from the 
ground, is eighteen feet long, 


Measuring the Horsepower of 
That Baby of Yours 
R. JOHN R. MURLIN, of Cornell 
University Medical College, has de- 
vised an apparatus which caus 
to record its own horsepowe 
used in this sense merely as the 
on of a unit of energy. Dr. Mur- 
pparatus for use in the 
study of the energy requirement of the 
new-born child. 

A baby unconsciously writes the story 
of its energy by means of its pulse and 
its breathing. A small cuff is attached 
to the left leg of the infant above the 
knee. From this cuff a tube leads to a 
glass connection, passing through the 
wall of the incubator and finally to a 
T-tube on the top of the incubator. One 
limb of this tube passes to 2n air-pump 
and the other to anoth stube. To 
the second T-tube a mercury. pressure 
gage (manometer) is connected by one 
limb and a pressure-bottle to the other. 
From this bottle a transmission-tube 
leads to a recording drum. Thus with 
each pulse the baby makes a record. 

Oddly enough, the fattest baby pro- 
duced the smallest degree of horsepower. 
While sleeping the babies produced an 
average of .004 of a horsepower. It was 
determined that the normal heat pro- 
duction of recently fed, sleeping babies 
between two months and one year of 
age is .o9 horsepower. 


‘The instruments showed that underweight babies produced more 
heat units or possessed more horsepower than did fat babies 


and has eight miles of cable 
around the upper part of the 
gun It takes a force of 
twenty-five thousand pounds to pull off 
the armature. A crowbar applied to 
the magnet requires the combined force 
of four strong men to tear it away. 


‘Two 15-inch Civil War cannon converted 

an el t which is so power- 
fal that it takes a force of twenty-five 
thousand pounds to pull off the armature 


A Washstand Light for Garages 


Plenty of light is needed in the garage, and so 
an ingenious, movable box of lights is used 


ht may be thrown upon any portion of the body of the automobile without 
subjecting the bulbs to contact with the spray. The box can be elevated to any height 


IHE washing of automobiles in 
garages which is the regular night 
work of the attendants, is greatly 

simplified by the use of the novel 
lighting device shown in the accompany- 
ing illustration. It is hung from the 
ceiling and may be moved up or down 
alongside the car according to the part 
being cleaned 

The unit consists of an enclosed tin 
box with eight electric-light bulbs in 
sockets in the bottom. On the top of 
the box are two hooks to which are 
connected two small ropes running over 
two pulleys which are suspended from 
the ceiling. 

The ropes then pass to a two-sheave 
pulley on the side wall near the ceiling 
and then down to a cleat within the 
reach of a man on the floor. By letting 
out or taking in the ropes the box may 


be lowered or elevated to any desired 
height. It is kept just high enough 
above the parts being cleaned to prevent 
the water from splashing on the bulbs 
and breaking them. 

The bulbs are further protected from 
injury by means-of a small wire guard 
on the bottom of the box, as shown. The 
cable carrying the light current is 
attached to the wall with considerable 
slack, so that it will not interfere with 
the upward or downward movement of 
the lights. 

The box containing the lights may also 
be laid flat on its side on an improvised 
stand in order to throw a flood of light 
underneath the automobile when repairs 
are to be made or when cleaning or oi 
ing is to be done. Heretofore, indi- 
vidual lights enclosed in wire guards were 
used. This method was found dangerous. 
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ism in the 
handle counts 
the jumps 


Letting the Jumping Rope Record 


the Jumps 

LL the vocal gymnastics 
have been taken out of 

the youthful pastime of jump- 
ing rope. No longer will 
numbers be called as the prod- 
igy next door jumps up to 
five hundred or more, and the 
chances are that “Pepper, salt, 
mustard, cider, vinegar,” wi 


be forgotten. Two inventors of 
‘Yr 


New Brunswick, New Jet 
Edward H. Stokes and. Ray 
mond E. Grymes, have invei 
ted a jumping-rope which will 
automatically register the num- 
ber of times it is turned. In 
other words, children can jump 
themselves to death without 
uttering a sound. 

Ina handle at one end of the 
jumping-rope is a counting 
mechanism which registers 
each turn of the rope. The 
handle is hollow so that the 
rope enters it and connects 
with the counter at the front 
end. A removable cap makes 
it possible to adjust the coun- 
ter. A sight opening is provided 
in the side of the handle to 
enable the jumper to note the 
number of turns. 


Why You Hear Well on a Clear, 
Frosty Night 
CIENCE says that the loudness of 
sounds varies inversely as the square 
of the distan This is merely another 
way of saying that if you walk three 
times as far away from the source of the 
sound as you were before, its loudness 
will be not one-third what it was, but 
one-ninth what it was, for nine is the 
square of three. 

On the other hand, the density of the 
medium which conveys sound is very im- 
portant. On a frosty night the air is 
dense. One consequence of this is that 
an automobile runs better, because the 
engine gets larger supplies of oxygen, 
Another result is that sounds are heard 
more loudly. However, the report of a 
gun high up in the mountains is like 
the sound of an exploded firecracker. 
In the Colorado Rockies giant boulders 
are carried along by snowslides. On 
a warm night the slides make little 

noise, but on a clear, frosty 

night the noise is deafening. 
Increasing the Thrills in 
Ice-Skating 
Sere skating on ice is 
difficult enough with ordi- 
nary skates but with stilt-skates, 
such as those illustrated, it is in 

a class with dangerous sports. 

The ice is hard enough when hit 
from the usual height. How 
must it feel when stilt-skates skid 
out from under you? 

‘There are only three people in 
the United States he have 
attained proficiency in the art 
of skating on stilts. C. P. Mul- 
doon, who appears in the illus- 
tration, is one of them. His 
stilts are twenty-four inches high 
and carry a steel plate at the top 
and bottom 

There are nine parts to the 
skating apparatus, adjusted to 
suit the skater. According to 
those who have used stilt-skates 
they are just as safe as ordinary 
ice-skates, and they give just as 
much pleasure and comfort. There 
is no denying the fact that they 


Asdangerous as afford pleasure; but as for com- 
it is exotting fort—that is for professionals. 
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A High-Speed Bit That Bores 
Without Choking 
N auger-bit has been invented with 
several novel constructional fea- 
tures. The twist is just the reverse of 
all other so-called double-twist auger- 
bits in that the bit is made very thick at 
the edges and thin in 
the center. The tech- 
nical reason for this 
change is the generally 
acknowledged weak- 
ness of an auger-bit 
that is caused by its 
tendency to clog or 
choke when boring 
holes more than two or 
three inches in depth. 
The twist of an auger- 
bit is essentially a con- 
veyer. The rubbing of 
the chip against the 
wall of the hole being 
bored causes it to be 
retarded and it finally 
packs so tight that the 
bit refuses to bore. 

In the new type of 
bit the thickened edge 
which keeps the chip 
closer to the center of 
the bit provides ample 
room for chip passage. 


EXTENDED. 


The 


‘Turning the Stationary Tub Into an 
Electric Washing-Machine 
‘HE stationary tubs in the kitchens of 
our apartment houses have not 
simplified the task of housekeeping. 


The washer is enclosed in the stationary tub and 
is provided with two motors and a switchboard 


thread of the bit extends 
beyond the center of the point 
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Generally the tubs are so low that they 
make washing a back-breaking opera- 
tion. For this reason, probably, sta- 
tionary tubs in the more modern of our 
apartment houses are seldom used for 
washing. 

With the advent of an electric washing- 
machine for stationary 
tubs, however, it looks 
as if the family wash- 
ing might be done at 
home after all. A new 
electric washer will 
help in attaining that 
end. It is enclosed in 
a stationary tub and is 
provided with two mo- 
tors, one of which is 
attached to the bot- 
tom of the tub. The 
other, which operates 
the wringer, is on a 
special platform which 
holds a_ basket, into 
which the clean 
clothes fall from the 
wringer. 

As will be seen from 
the accompanying il- 
lustration, a switch- 
board is built into the 
tub between the two 
sets of faucets, so that 
it is entirely out of 
the reach of mischievous children, 


Some Weather Bureau Duties We 
Overlook in Criticising the 
‘Weather Prophet 


HY do we have a Weather 

Bureau? This question is 
likely to be asked, in more or less 
querulous tones, whenever the 
local weather prediction fails, as it 
often does. The inquirer overlooks 
the fact that the Weather Bureau 
has much more important things to 
foretell than ordinary changes of 
weather. It predicts with cer- 
tainty great windstorms, de- 
structive floods, severe freezes 
and other atmospheric visita- 
tions that endanger life and 
property on a large scale and 
collects climatic statistics for 
scientific agriculture. 


The Mechanics of Shoplifting 


The department store parasite turns inventor and devises 
some ingenious tools for stealing under the detective’s eye 


A. capactous repository 
a bag sewed inside a coat 


OR sheer cleverness 
the professional 
shoplifter deserves 


the iron cross of thief- 
dom. He or she (there jiwor fea 
are just as any men as 


women in this vocation), 
must work under the 
vigilant eyes of detectives. Yet shop- 
lifters ply their trade with seeming 
indifference, pilfering finery that totals 
hundreds of thousands of dollars a year. 

Although department stores reluc- 
tantly admit it, the fact is that shop- 
lifting is as profitable as ever. There 
are reasons enough The professional 
shoplifter has his regular customers for 
whom he steals. The customer selects 
the article in the store, the shoplifter 
steals it, obtains a fair price for it—plus 
his cleverness, and the deal is closed 
and forgotten. It is purely a business 
transaction—cash’only, and no questions 
asked. There is no dickering with a 
“fence or second-hand dealer; con- 


The false bottom travel-bag 
‘a Hungarian contrivance 


A skirt bag large enough to hold 
@ baby grand piano—almost 


sequently the police are 
thrown off the usual beat- 
en path 

Unfortunately for our 
stores the professional 


shoplifter has found time 
and opportunity to turn 
inventor. His tools are 
genious mechanical contrivances. One 
of these is the false bottom, hinged-flap 
traveling bag, recently found in the 
possession of a Hungarian team—two 
young men and a woman. 

Innocent looking in itself, the bag is a 
veritable storehouse for purloined ar- 
ticles. The thief places the bag on the 
counter over the art to be stolen. By 
leaning carelessly on it enough pressure is 
exerted to force the article up past the 
hinged-flaps into the false bottom. If 
the thief is apprehended the bag is 
opened and reveals nothing, unless the 
searcher suspects that there is a false 
bottom. 

When a thief is caught with the 
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side-flap suitcase, conviction is almost 
always sure to follow. However, the 
contrivance is very effective in. stealing 
ribbons, gloves, handkerchiefs and 
hosiery.’ The bag is placed on the floor 


and the articles are simply rolled off the 


A shoplifter’s sleeve rolled back 
to reveal the artificial third arm 


counter on ty the 
flap as the thief 
calmy looks the 
salesgirl in the 
eye, The flap is 
returned to its po- 
sition by the foot. 

Then there is 
the subtle third 
arm used for over 
a century—an 
artificial arm, 
fitted into the 
sleeve of the coat, 
which rests quiet! 
on the counter 
while the real arm 
inside the coat 
is busily tucking 
away stolen stuff. 
A. woman using 
this means to steal 
imported laces was 
arrested in Phil 
delphia. The pub- 
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lished story of her arrest created a furore. 

Often thieves are caught with two 
roasting pans wrapped in heavy paper 
under their arms. Of course, the paper 
is torn underneath and the articles de- 


‘Stealing with a side-flap suitcase. 
‘The flap is closed by the foot 


‘A bag, sewed in the shoplifter's skirt, 
filled with all manner of stolen articles 


posited in the pan: 
False packages are 
not uncommon, 
They consist of 
paper wrapped 
around a frame, 
The interior is 
large enough to 
hold six dozen 
handkerchiefs. 
There are muffs, 
umbrellas, long 
gloves, blouse. 
bags, skirt-bags, 
men’s pockets 
with the bottom 
at the knee line, 
shoes with false 
soles, real babies 
with conveniently 
long dresses<up 
which valuable are 
stored, and many 
many ‘others. 


PIVOT, 


The Constant Warfare Between the Trees and the Rocks 


uaa ae E 1 


and the 
piper tree on 
mountain side which 
slowly but surely sp! 
ting a great boulder. 
The top of the tree has 
been broken off by the 
winds but the roots 
| keep up the struggle 


Above: All rocks have 
cracks which sooner or 
later the rootlets of 
some tree search out 
‘The rootlet may die 
but it leaves a little 
soil on which another 
coming later may feed. 
Then a. seed is wafted 
there and real rock 
splitting soon begins 


An aspen which is 
forcing apart the rock 
into which it is grow- 
ing. The rock could 
probably trace back a 
long line of ancestors 
of this tree each one of 
which has carried on 
the warfare relentlessly 


A portion of the roots of an up- 
turned tree. The root system of a tree 

er than the limbs and 
ing the spreadof the tree 
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A Tree Like the Rock Which Moses Smote with his Rod 


"The Traveler's Tree, 90 called because when its stem is cut a quantity of pure, cold water 
spurts out, grows throughout the West Indies. Tes leaves resemble those of the banana tree 
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The Wiles of the North Sea Blockade Runner 


To deceive the British 
naval officers of the North 


Sea Blockading Fleet, 
shippers who used neutral 
vessels resorted to many 
ingenious devices. Thus, 
“rubber honey” was sent 
in honeycombs filled 
with a curious mixture 


masts of neutral vessels, 
Rubber hidden 


Contraband concealed in the hollow 


in coffee sacks 


Rear Admiral Sir Dudley 
de Chair, Commander of the 
‘Tenth Cruiser (Blockade) Squad- 
ron in the North Sea, states 
that “whenever a ship is dis- 
covered to be carrying contra 
band, an officer and an armed 
guard “of "five. mea are put 
Sboard to conduct the blockade 
Funner into oUF nearest port, 
where examination usually takes 
from two to five days according 
to the disposition a the cargo 
and the consequent. difficulty 
of removing it. The weekly 


‘wines or spirits, they were per. 
Raps too easily satis6ed. =" 


Below: 


al de Chair, rubber was 
sometimes smuggled 
through in the form of 
onions. “These were dis- 
covered when one of our 
officers dropped one on the 
deck; the onion bounced 
up ten fect into the air” 


Cases of guns, rifles, 
and other firearms 
or ammunition 
were stowed away 
in double bottoms, 
decks and bulk 
heads, as shown 
above. To the left 
is illustrated the 
method of conceal 
ing cotton in thecen- 
ter of barrels of flour 


Above at left: The convalescent 
sits before an iron wheel to which 
the wounded leg is strapped. 
He pedals with his sound foot 


An uncomfortable position? Yes, 
but better this for a little while 
every day than a hip that 
won't work. Stiffness resulting 
from hip wounds is stubborn but 
it will yield to this treatment. 
As the wheel rotates, the foot 
describes a circle, moving only 
a few inches at a time at first 


At right: Hand wounds, 
where fincers will not 
straighten out, are treated by 
a machine operated by pedal, 
weight and pulley. The hand 
is strapped to a shelf and the 
fingers to a sliding board 
which gently draws them 
out as the patient pedals 


Exercising Machines for Wounded Soldiers 


Above: Limbering up stiff- 
ened wrists by sitting in a 
chair and pedaling. The 
wrists are fastened to hinged 
hand-boards from which 
weighted cords extend to pul 
leys attached to the ceiling, 
From the underside of the 
hand-board are bars which 
connect with a pedal below 


In oval at top: Exercising leg 
muscles from the ankle to the 
hip. The foot is strapped to a 
wooden disk which is revolved 
by pedaling with the sound leg. 
Note the cord running over the 
rim of the disk, and the weight 
which is attached to the pedal 


A Fish That Builds a Nest Like a Bird 


ea z a 


‘The Stickleback is one of the most interesting members of the finny tribe. It constructs 
a home for its prospective mate and then mounts guard over it until the mate comes along. 
The home is built from sea-weed, twigs and aquatic plants which are ingeniously woven 
together. There are two entrances to the home, which are never left unguarded by 
the master of the house until the lady of his choice signifies her willingness to enter 
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The Great Hoodoo Temple 
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Where Germany Gets Her Basalt Paving Blocks 


Although basalt wears away rapidly and becomes slippery in wet weather, yet a German 
company has found it practicable to quarry it in large quantities for paving blocks 
long strips, following the natu 
pee is shown in the photograph below, taken at the quarries 
Dt Wilechcidberg. A good workman can make abet six hundred blocks in a day 


Introducing Our First Anti-Aircraft Gun 


-_ — 


sien the det fine attlechips of the future 
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The Indian’s Conception of Angels and Devils 


Below: Two totem poles 7 > At left: A wooden 
which formerly marked t £ , mask carved and painted 
the headquarters of tribes a7 4 in the elaborate style 
in Old Mangel, Alaska. dear to the heart of the 
To the Indians these Iroquois Indians and used 
designated a religious as by a false-face society 
well as a clannish bond 


A typical ceremo- The mask on the 
nial mask of the right would doubt- 
Iroquois. These less frighten away 
masks, which seem any kind of a de- 
only hideous, have mon. It was worn 
a tribal significance bythemedicineman 


On the left: An- 
other ceremonial 
mask less typically 
Indian but evident- 
ly meant to depict 
is enemy-friend, 
the white man 


The Indians were 
especially fond of 
animal masks. 
To them they sym 
bolized the kinship 
of man to his 
dumb neighbors 


Photos by American Muscuin of Natural History 


Some Curious Clocks of Paris 


is 
R 


| 
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A Great Collapsible Field-Periscope 


A giant German field-periscope captured by the French during the earlier 
battles on the Somme. It was constructed by Zeiss, of Jena. The illustration 
shows it elevated to a height of fifty feet, the carriage supporting the collapsible 
tube at that height without any props or other assistance. However, with 
the aid of stays and struts, the periscope can be extended to eighty-five fect, 
its greatest height. The insert shows the instrument packed for transporting 
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Secreted in their headquarters in the wine cellar of a demolished chateau, the officers are able 
to watch the battle raging outside with the aid of an immense periscope supported in its 
place by a wall of masonry. The roof of the cellar is covered with bomb-proof pads. There is 
nothing to betray its location to the enemy—not even the glinting of the sun on the ex- 
posed glass surface, as is so often the case where telescopes are used. The big periscope affords 
a wide view of the field, while at the same time the observers are safely sheltered 
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Supplying the Market with Ducks 


From 
- - 


WF 


Above: A duck 
farm where 124,000 
duck: 

the market each 
year. About seven 
thousand ducks are 
hatched cach week 
The photograph 
shows the ducks 
drinking from a 
trough. Water is 
supplied from the 
pipe running above 


Below: Taking the 
temperature of the 
eggs in the incuba 
tor. About 2,200 
ducks are kept in 
the nest pens. 
The eggs art 
gathered from these 
pens at the rate of 
1,800 a day and 
put in the incubator 


Above: The farm upon 
which the ducks aré 
raised is traversed by 
a creek which is divided 
into pens with sloping 
banks of sand upon 
which the feeding 
troughs are placed. 
‘The brooding season is 
not continuous. The 
incubators turn out 
their hatchings from 
y in March until 
ly. Market- 


old ‘and year-old birds 
beginsin April 

until about N 
The season for the 
younger ducklings . is 
considerably shorter 
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The Largest Duck Farm in the World _ 


+ 
eleven 


Let a Blast of Air Do It 


Driving home the 
spring-clip nuts on 
an automobile 
front axle by com 
pressed air. This 


is effected as com- 
pared with the 
hir-driven wrench hand-operated drill 
saves fifty-six per 
cent of the time 
required in using 
the hand wrench 


At left: A hand 
hammer drill for 
use in restricted 
quarters, It 
weighs about fifty 
pounds and re- 
quires no mount 
ing or extra help 


Below: A rock drill, 
gasoline - operated. 
The air is not per- 
mitted to escape 
but is used over 
and over again 


Air Is Stronger Than Human Arms 


The little truck carries 
a gasoline engine which 
operates the air-pump 


Above: In a Syracuse automobile factory bolts are 
clipped with this pneumatic tool, with the result that 
a saving in time of fifty-six per cent is effected. In 


addition to this, the jaws last twice as long as formerly 


Screwing automobile studs and nuts in place with a 
compressed-air tool instead of by hand, thus saving 
seventy-one per cent of the time required for hand 
work, A counterbalance holds up the motor and tool 


Dummies That 


Dance and Play 


Wonderful mechanical musicians that 
smoke, bow, wink and pirouette 


WO hundred years ago, before the 
days of the steam engine and of 
the factory, the inventive in- 
genuity of a mechanic, who was bubbling 
over with ideas, expressed itself in the 
making of huge automatons—artificial 
human beings crammed with clockwork 
and capable of executing with astonish- 
ing fidelity acts which seemed to require 
the control of a brain, There were 
automatons that danced minuets, auto- 
matons that could write stilted 
phrases in praise of a reigning 

monarch far more clearly 
and correctly than most 
courtiers, and automa- , 
tons that even went 
through the mo- 
tions of playing a 
game of chess. 
They were mechan- 
ical curiosities— 
nothing more. 

But it must not 
be supposed that 
the art of making 
mechanical dum- 
mies is dead. 
Indeed, it flourishes 
more richly than 
ever, simply be- 
cause it has been 
put upon a commercial basis. Only 
once in his lifetime would an eighteenth 
century mechanic produce a dancing or 
letter-writing figure; it was years before 
he completed his labor But with the 
aid of modern factory m: 
matons are turned out as easil 
rapidly as automobiles. Who wants 
them? The Coney Islands and the Earl 
Courts of the world. Somehow the 
huge, automatic musical orchestras, to 
the accompaniment of which one eats 
popcorn and marvels at the tattooed 
man, are far too tame for the sensation- 
loving showmen who enliven popular 
seaside resorts. The orchestrions lack 
the human touch. And so, the machinery 
that grinds out the latest dance or the 


Painting the faces of the mechanical 
musicians in Triboulet’s shop 


latest song must be adorned with 
mechanical figures—figures clothed with 
garish care and very lifelike in their stiff, 
mechanical way. They beat drums, 
dance, and juggle; indeed they behave 
very intelligently and correctly. 

Triboulet of Paris, is the man who 
invents many of the more ingenious 
dummies. That he is exceptionally 
ingenious follows from the very nature 
of his creations. He must be something 
of an artist, too; for he devises 

not only the machinery by 

means of which figures of 
wood and metal cut 
capers, but creates a 
wholesetting like any 
stage manager. 

First. of all, a 
scene is planned 
Then a model of 
that scene with all 
the figures in it is 
made in plaster or 
in wax, and a cast 
taken. ‘If this piece 
of sculpture turns 
out satisfactorily, 
working drawings 
are made of heads, 
arms, legs and the 
like for the guid- 
ance of shop mechanics. 

The animating mechanism of these 
huge dolls is complicated enough, as our 
illustrations prove. The clown who 
grinds the organ, the pyramid of tumb- 
lers, the monkey who plays the piano 
with astonishing skill, are all operated 
by spring motors and are wound up like 
any clock. The machinery within the 
dummies is operatively connected with 
the music-producing mechanism. By 
means of starwhecls (little copper plate: 
regular or irregular in form) levers 
are thrown which operate subsidiary 
mechanism for the purpose of making a 
dummy smoke a pipe, whistle, wink 
mischievously, bow, and perform a 
dozen ordinary actions. 
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Acrobatic and Dancing Dummies 


A map of: West Virgini 
cities and large towns 


Making a Huge Electrical Map of 
West Virginia 


T a recent gathering of telephone 
men in Wheeling, West Virginia, a 
map of the state, ten feet by twelve feet, 
was made at short notice by 
Schulz, of Baltimore. It was hare in the 
banquet hall and as telephone connection 
was made with a particular city a little 
electric light representing that city would 
appear at the proper place on the map. 
Tt was a practical demonstration of how 
the telephone lines bind together the 
parts of the state, regardless of moun- 
tains, rivers and other barriers. 

In its completed form the map was 
seven times larger than the one from 
which it was made. Tiny electric lights 
represented the cities and large towns. 
A switch was installed behind the map 
and an operator flashed in the different 
cities as they were called. 


Collecting Money for Belgians 
by a Sidewalk Chute 
'N order to increase the Belgian Relief 
Fund, the Boston Headquarters have 
invented a novel scheme to secure money 


made on muslin sheeting. The 
re designated by tiny electric lights 
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from the busy 
throng which 
pass the head- 
quarters day 
and night. 

A steel tube 
four inches in 
diameter with a 
funnel -shaped 
top has been in- 
serted in the 
sidewalk in 
front 
building. It_ is’ 
painted with the 
colors of Bel- 
gium, black, yel- 
lowand red, and 
over it is the i in- 
ription: 
Money Drop- 
ped Here Goes 
Direct to Bel- 
gium.” 

The chute 
runs. directly 
into the base- 
ment and into 
an iron box from which the money is 
collected and then forwarded abroad. 


A coin dropped in the 
tube fell in an iron box in 
the basement, from which 
point it went straight to 
Belgium a few days later 
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Just How You Wear Out 
Your Clothes 

speak, and speak correctly, of 
‘wearing a suit of clothes” when 
we have in mind only the use of the 
clothes; but the garments are literally 
worn away. We might also speak of 
“wearing” bed- 

clothes, because the 
fibers of the bed 
linen arewornaway 
in much the same 
manner as a 
penter wears away 
the surface of wood 
when he sand- 
papersit. Draughts 
and other air cur- 
rents waft these 
fibers to and fro 
until they collect 
in small clusters of 
“fluff.” The “bits 
and cantles'’ that 
have begun to at- 
tract others to them 
gather more and 
more, until a large 
proportion of the 
aerial flotsam has 
been transformed into what the hoyse- 
keeper calls “little rolls of dust” that she 
finds under the bed and in the corne 
‘These are fibers that friction has removed 


Small clusters of 


from the bed linen and from one's 
clothing. 
Whenever cloth is handled, some 


fibers are rubbed off and in time become 
ple and objectionable. The forma- 
tion of this fluff is not unlike the growth 
of snowballs that boys roll. 

Under the microscope, especially with 
reflected light, these balls of flu 
wonderfully beautiful, gleaming with a 
brilliancy that cannot be captured by 
a photograph. 


A New Check Protector No Bigger Than 
a Pocket Match-Safe 


W check protector has just been 
invented by an Oakland, California, 
man. It is so small and compact that it 
resembles a pocket cigar-lighter and 
can be carried in a vest pocket as easily 
as a match-safe. 

It consists of a metal holder, at one 


what the housekeeper calls roll 
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end of which is inserted a round steel 
die, containing hatched lines. This 
steel revolves and its surface comes 
in contact with an ink pad placed inside 
the holder. The check to be protected 
is placed upon a small corrugated 
aluminum board, furnished for the 
purpose, and then 
the hatched wheel 
of the protector is 
brought into po- 
sition on the sur- 
face of the check, 
over the written 
amount. With a 
slight pressure the 
wheel is slowly re- 
volved across the 
face of the check. 
The revolving 
wheel both prints 
and perforates the 
paper, following 
the grooves of the 
aluminum sheet 
The 
result is a series of 
printed, and per- 
forated hatched 
lines, in a faint- 
colored ink, which does not i 
with the legibility of the writing but 
does prevent any erasures or changes. 
Thechief 
advantage 
of the new 
protector 
is its size. 


fluff” blown into 


of dust 


A small, 
compact in- 
strument for 
preventing 
the erasure 
of signatures 
on checks 
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“Is it notfair toassume, nay, isitnotcertain, 
that if battleship displacement has increased 
from ten thousand tons in 189% to thirty-two 
thousand tons in 1916, that it will continue to 
do so until the limit has been reached? Why 
not go the limit at once? By so doing we scrap 
the battleships of every navy in the world. . .."” 


ana” 


Moffett’s ship, shown behind the Pennsylvania and Oregon, is about as long as both vessels. 


The Thousand-Foot Battleship ° 


Commander Moffett’s daring plan to beat the world 


ITTING a target at ten miles with 
fifteen-inch guns seems so easy a 


guns. He boldly advocates a vessel 
more than twice as large as any battle- 


task in view of the naval battles 
fought off the Dogger Bank and Jutland 
that Admiral Sir Cyprian Bridge of the 
British Navy, maintains that it is in- 
advisable to build warships bigger than 
those now in commission. Commander 
William Adger Moffett of our own Navy, 
takes direct issue with him, arguing that 
the whole tendency in warship construc- 
tion from the days of the sailing frigate 
to the modern super-dreadnought has 
been toward the large ship with large 


ship hitherto constructed—a_ veritable 
Titan of the seas, 

In an article published in “Sea Power,” 
Commander Moffett points out that only 
the size of the locks of the Panama Canal 
limits the size of battleships. That 
limit applies to the warships of the entire 
world as well; for no ‘power would 
sacrifice the advantage of being able to 
send its fleet through the Canal. Since 
the Panama Canal locks will receive 
vessels of one thousand feet length and 
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Commander Moffett’s ship would be: 


250,000 


horsepower, 35-knot fighter, displacing 60,000 


tons. 


rine guns, 


She could carry the Pennsylvania and Oregon on her decks, as i 


one hundred and ten feet beam, the maxi- 
mum length and beam of the future war- 
ship are fixed. ‘Go the limit at once,” 
urges Commander Moffett, “while we 
have the opportunity to do it, ahead of 
all our rivals, and go the limit at the 
same time in everything; that is to say, 
in speed, caliber of guns, endurance, 
fuel, ammunition, etc.”” 


Puts Limit at 60,000 Tons 


Commander Moffett points out that 
the growth of the United States battle- 
ship from the Oregon type to the new 
Pennsylvania has been accomplished in 
less than twenty years, and submits in 
addition the specifications of his pro- 
ee sea giant, the Limit, in the fol- 
lowing comparative table: 


She would carry 10 cighteen-inch guns, 
16 six-inchguns, 


ti-aireraft and anti-subma~ 


d four submerged torpedo tubes. 


Battleship Date Length Arm’m't. Ton'ge 
Oregon .1896 3581t. 4 13-in. 10,288 
So. Carolina. 11909 450 ft. 8 12-in. 16,000 
S10 ft. 1012-in. 20,000 
Goo ft, 12 14-in. 31,400 
ggsift, 15 18-in, 0,000 


To quote Commander Moffett: 


“Other navies would have to follow our ex- 
ild ships like ours or give up the 

We could stand the cost better than 

Itis, therefore, an advant 


competition. 
any other nation. 
tous to make navies cost as much as possible, 
We have more money than any other nation and 


have more, comparatively, at. the close of 
the war, when most of them will be bankrupt. 

“In this way we will scrap England's navy, as 
well as all others. _In no other way can we hope 
to overtake Great Britain, 

Build the limit in displacement, in speed in 
caliber of guns, with proper proportion of fuel 
and ammunition, endurance, etc., and we will 
have, indeed, the first real superdreadnought. 
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Strenuous Search for Durable Roads 
in a St. Louis Park 

TS, the average motorist there are 

only two kinds of roads, good 

roads and bad road: 


To the road 
ible according 


engincer, roads are div 
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Charging the Weak Magnetos of 
Automobiles 


HE magneto on your Ford can ‘be 
effectively rejuvenated by means of 

a magnet-charger specially designed for 
use where a 110-volt direct current line 
is not available. When your car 


fails to start easily and you have 
to change from high to low speed 
frequently, you may be sure the 
magneto has become weak. 

When someone tells you that 
he cannot hear your voice in 
e telephone, it is because the 
receiver magnet is weak, Party 
lines are especially liable to 
suffer from weak generator mag- 
nets. 

The magnet-charger can be 


From the 


to materials, such as asphalt, brick, etc. 

An interesting case came to light 
recently when the road engineers of 
St. Louis began discussing stresses, 
temperature coefficients and other highly 
technical things it ion with the 
. Louis Park. Then an 
je to find a pavement 
which would maintain its smoothness 
regardless of weight and speed of 
The roadway was divided 
into small sections and concrete ap- 
plied in various mixtures. Then the 
roadbed was tried out. The motorist 
looked upon it as an excellent stretch 
for a spurt; the engineer looked upon 
it with an instrument almost as 
delicate as a microscope. 

In the photograph the gage used 
by the engi- 
neers is 
shown with a 
solid bar of 
steel laid 


which the engineer is examining 
the durability of the roadway is determined 


operated from an ordinary six- 
volt storage-battery, or from a 
storage-battery charging outfit, 
such as that used in garages to charge 
starting or lighting batteries. Three or 
four applications of the current on each 
end of the magnet up to its maximum 
strength may be made. 

The charger is in the form of a small 
box having a handle and also a hole in 
which one end of the magnet is placed. 
The two ends are placed on a 
piece of iron which closes the 
circuit. The magnet-charger 
is raised to the curved part 

of the magnet three or four 
times, each time closing and 
opening the switch. The 
charger is then held 
over the top of the 
magnet, and the 
same operation 
is repeated with 
the switch 
open. The 
magnet is now 


fully charged. 


parallel to he sim- 
it for pur- plicity of the 
poses of operation. is 
accuracy in its chief 
meceeoke= Rejuvenating your Ford magneto is the work of five recommen- 
ment. minutes with this new specially designed charger dation. 


Maybe you have special needs. Write to the editor about anything within the 


scope of the magazine. 


He will be glad to help you. 
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Lifting Street Cars with a Powerful 


Electric Hoist 


‘HE lifting of street and 
interurban cars _with- 

out the use of a hoist or 
crane is tedious and expen- 
sive. A dozen men or more 
are required, and the 
task consumes much 
time. The hoist shown 
in the accompanying il- 
lustration does its work 
with practically no 
human aid and cars are 
lifted and removed from 
railroad flat-cars in five 
minutes. 
The hoist can be used 
for loading as well as for 
unloading cars, the oper- 
ation being about the 
same. Four long lifting- 


chains, after passing over the chain- 
sheaves, are wound on right and left 


hand-drums situated at the 
top and center of the hoist. 
The shaft on which both 
drums are mounted carries 
an ordinary railway gear. 
Lifting power is supplied 
by a motor. 

It takes but five minutes 
to remove a car with t 
hoist. The railroad flat-car 
on which the street car is 
loaded is run under the 
hoist. After the chains 
have been secured to blocks, 
which have been put under 
the car to be lifted, the car 
is hoisted high enough so 
that the flat-car can be 
pulled out from beneath it. 
The street car is then 
lowered to the rail: 

The electric hoist does 
not confine its usefulness 
to the lifting of street cars 
alone. It has been used 
successfully in unloading 
heavy motor-trucks from 
railroad flat-cars and for 
temporarily suspending 
automobiles and other 
vehicles. 

Its advantage is that it 
obviates the use of a pit. 


673 


the electric hoist lifts and 

d flat-cars in five minutes 

Getting Drunk with a Pair of 
Ordinary Opera Glasses 


HE same sensations, 


removes street cars from 


minus the alcohol, ex- 
perienced by an intoxicated 
person who is trying to 
walk in a straight line or on 
a narrow sidewalk which is 
only thirty feet wide, can 
be had by anyone ' who 
takes the trouble to draw a 
straight line on the floor 
and then look at the line 
through a- pair of opera 
glasses in a reversed po- 
sition. 

After the glasses are 
focused try to walk on the 
line. You will find it im- 
possible to follow it closely. 
The line will look like an 
ink scratch on a surface 
miles away and the closer 
you look and try to follow 
the line the more vexed 
your vision becomes and as 
a result your feet wander 
from side to side, getting 
farther away from the line 
all the time. 

Even with the naked eye 
it is difficult to ‘walk the 
chalk” for any distance 
without growing dizzy and 
staggering suspiciously. 
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and the motor is enclosed in a casing 


A Tiny Portable Hoisting Engine of 
Dual Power 
DIMINUTIVE but powerful hoist- 
ing engine that handles loads of one 
thousand pounds or less over distances of 
several hundred feet has been de- 
signed recently. It is operated 
either by steam or by com 
pressed air. 

This little hoist, said 
tobe the smallest prac- 
tical one of its kind, 
has the additional fea- 
ture of safety, having 
no exposed 
flywheels. It 
ed for rough 
particularly for use in 
mines and quarries. 
It is portable, and can 
be mounted almost 
anywhere— clamped 
to.a pipe or column or 
bolted to the wall. 

Both for safety and dural 
motor is contained in a casing. | The 
brake is a band-type operated by a worm 
—a screw with a long pitch—to constrict 
it, so as to give greater holding power. 


The paper is pulled out and the 
edge of the box-cover cuts it 
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Why the ain. Follows the Thunder 


Lightning 
Ww, doen a heavy downpour of 

rain often follow a clap of 
thunder? Not, as is popularly be- 
lieved, because the thunder jostles the 
cloud particles together into raindrops. 
In the violent turmoil between the 
positive and negative electricity in a 
thundercloud there will be ‘places 
where the production of drops, by con- 
densation, and their subsequent break- 
ing up proceeds more rapidly than 
elsewhere. Hence in these places 
there will be more drops to fall as 
rain, and also more electrification, 
the rainfall occurring about the same 
time as the flash, We have, then, 
starting toward the earth at the 
same time, light, sound, and raindrops. 
The light, traveling at a speed of about 
186,000 miles per second, reaches us 
almost instantly. The sound travels 
far more slowly—about 1,090 feet per 
second—but the rain falls much slower 
still. Thus we observe, first, the light- 
ning, then the thunder, and then rain. 


A Tobacco-Can with a Roll of Cigarette 
Papers Attached to It 
IR the convenience of smokers who 
prefer to roll their own cigarettes, 
Bertram A. Rose, of Fort Worth, Texas, 
has invented a cigarette-paper 
holder attached to the under 
side of a tobacco-can cover. 
When he wants to roll a 
cigarette the smoker 
pulls the paper out- 
ward and downward 
from its position on 
the roller, and then 
tears it off for a long 
or short smoke by us- 
ing the outer edge of 
the lid as a cutter. 

In pulling the paper 
outward and down- 
ward over the edge of 
the lid the “roll” is 
taken out. The paper 
may be perforated to 
facilitate the tearing and cutting opera- 
tion, but the inventor relies mainly 
upon the outer edge of the lid for cutting 
each piece of paper as it is pulled from 
the roll and pressed against the tin. 


The Handiest Barn Ever Built 


Hay, grain and water are all stored in the center 


‘The barn consists 
of two cylindrical 
cement walls, one 
within the other 


BARN, built 

like a fort, 

with the feed- 
ing-hoppers and 
watering -troughs 
grouped together 
around the center of 
the building, hasbeen 
patented by Peter 
©. Swedberg, of 
Marshalltown, Iowa. 
structed of cement blocks. It consists 
in the main of two cylindrical walls, one 
within the other. 

Within the inner or central barn cham- 
ber are kept the troughs and feed-hoppers, 
together with chutes leading to them 
from chambers in the upper part of the 
barn. 

No time is wasted in traveling from 
one end of the barn to the other to feed 
the cattle: for hay, grain and water are 
all at hand in the central portion of the 
barn. Here also are located the troughs 
and hoppers in front of the stanchions 
radiating from the central chamber. 


The barn is con- 


The building is 
forty feet wide, 
with a sixteen 
foot feed-room 


diameter with a 
sixteen-foot feed- 
room:in the center. 
The outside wall is 
eleven feet high. 
The wall of the in- 
side chamber or 
feed-room is twenty 
A five-foot water tank is 
i at the top. 
One of the principal time and labor- 
saving features is an elevated track or 
runway which extends around the 
interior of the barn. On the track is 
mounted a carriage which supports a 
receptacle for transporting material from 
one side of the building to the other. 
Provision has been made for heating 
the interior by a stove. A pipe runs 
from the left of the center space up 
through the conical roof. Near the 
stove is a spout from which fine food or 
grain is supplied. When hot water is 
needed for mash it is readily available. 


feet high. 
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A Modern “Newspaper Maker” 


Over two 


hundred inventions are incorporated in the mechanism of the machine. 


‘The codrdination of the various parts of the folder was obtained by distributing 


air pressures and vacuums so 


HE speediest printing press in the 
world, having an hourly capacity 
of 65,000 newspapers, has been 

completes for the New York Herald. 

Henry Wise Wood is the designer and 

constructor. The new press embodies a 

vast number of improvements, so that in 


‘that the paper is carried, not pulled, along 


spite of its tremendous speed the atten- 
tion it requires is even less than that of 
the ordinary newspaper press. It de- 
livers papers folded into either 8, 16, or 
32 pages. Great difficulties were over- 
come before the folder was perfected. 
Principles of aeronautics were applied. 
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Sitting Down in Comfort on q 

‘a Painter's Job 
'HE simple skill of the sailor evolved a 
seat in which he could paint the sides 
of his ship or repair his topmost rigging. 
It was merely a notched board set into a 
looped rope-end—a child's swing, except 
that it depended from one line instead of 
two, It was an uncomfortable, one-handed 
affair at best; yet it was, and is still 
used by steeple-jacks, painters and 
such like, with small variation. 
The inventive mind had passed 
it by until recently, when an 
employee of a New York 
electric company trans- 
formed the old swing into 
an aerial easy-chair. 


Adjustable stirrups hang 
from the front of the chair 
and enable the painter to 
stand up when he wishes 


and prevent the cramping 
strain of the weight of the 
legs and feet upon the 
under-thigh muscles. They 
also add treniendously to 
the flexibility of action. 
With these stirrups it is 
possible to straighten the 
body into a standing pos- 
ture and to maintain bal- 
ance. A belt fastens around 
the waist through the tri- 
angular links at the brace- 
bar and allows two-handed 
action under the most try- 
ing conditions. 

‘This belt makes acciden- 
tal falling out of the chair 
an utter impossibility. The 
suspension-ring is equipped 


Short chains to ‘ . 

hold pots and with a hook designed to 
brushes depend simplify the hitching of the 
from the back 


hauling-rope, and holds the 
hitch securely, Short chains 
depend from the back of 


of the seat 


The seat is a form-fitting, 


pressed-steel affair si 
pended at four points t 

sure balance. The chains 
are braced at int just 
above the waistline by a 
steel bar. This prevents 
pinching and gives the 
chair a better “hang.” Ad- 
justable chair-stirrups hang 
from the front of the chair 


the seat, on which pots, 
brushes or tool-kits may 
be hooked. These chains 
are equipped with “sister” 
or trap-hooks to secure the 
articles carried. 


Is Jupiter Launching a MoonP 


The mysterious Great Red Spot on the biggest 
of planets and what it means to astronomers 


F JUPITER were cut up into one 
thousand three hundred pieces, each 
would be larger than the Earth. All 

the planets together do not weigh half 
as much as Jupiter, Only the Sun 
surpasses Jupiter in size. 

A year on the planet Jupiter is equal 
to twelve of our years. Jupiter rotates on 
his axis in less than half the time of the 
Earth. But because of the planet's 
enormous size, the rotation speed is 
much higher. While the Earth travels 
17 miles a minute, Jupiter travels 
466 miles a minute. “If Jupiter turned 
on i s a little faster, it would burst 
as some flywheels do, when they exceed 
‘a safe speed. 

Jupiter may be regarded either as a 
decaying sun or a developing earth. He 
has not yet had time to cool. He is a 
great globe of gaseous and molten 
matter —the most extraordinary planet 
in the entire solar sy: 

Because Jupiter 
some reason to believe that he possesses 
inherent light of his own. But astrono- 
mers are by no means in accord on this 
point. Perhaps the clouds, that certainly 
exist on Jupiter, owe their origin to some 
other heat than that of the Sun. In 
other words, Jupiter possesses stores of 
heat within himself. 

Look at Jupiter through a fairly pow- 
erful telescope and you will see two 
broad belts with two or three narrower 
ones on either side. They lie practically 
parallel to the planet's equator. Some- 
times they are narrow, and when th 
are very narrow, there is an increase 
their number. 
ince Jupiter is in a more or less 
fluid condition, he is surrounded by a 
dense, cloudy envelope. In all likelihood, 
the belts are simply rifts in this envelope, 
exposing the more solid portion of the 
planet beneath. Not much is known 
about the belts. While they remain 
unchanged for months, the fact that they 
do alter their appearance has led to the 
assumption that great atmospheric 


in 


storms take place on Jupiter. 

Occasionally Jupiter's belts appear 
spotted. Just what these spots are, no 
one knows definitel 

It was in 1878 that the great, mysteri- 
ous Red Spot of Jupiter, which has 
puzzled astronomers for many years, 
was first observed at Brussels by M. 
Niesten. It was 30,000 miles long one 
way and over 8,000 miles another. 
The Earth might figuratively have been 
dropped into the Red Spot without 
touching the sides. 

For three years, the Great Red Spotwas 
a constant object of study. It completed 
its ci about Jupiter in nine hours, 
nutes and thirty-six seconds, 
What is the Great Red Spot? A 
é That is impossible, 
use it floats freely. It has a strange 
effect on its surroundings; it has the 
property of excavating them, as it were. 
There is a deep bay in which the spot, 
rather dim now, is located. 

In describing the drawing appearing 
on the ite page, Mr. Scriven 
Bolton, ‘nglish astronomer who 
made it says: 


“It is propounded that our earth, when 
‘once in a plastic conditign, rotated on its 
axis so swiftly that the matter at the 
equator could not adhere together, and a 
breach caused a portion to be fractured, 
which portion gradually separated from the 
parent planet. So, apparently, in the case 
of our cousin-pianet PFupiter, whose rota- 
tional velocity at its surface is as great as 
ours used to be, there is at present a phe- 
nomenon which’ suggests an epoch in the 
evolution of moon-making. ‘That puzzling 
object on the surface, known as the Great 
Red Spot, is not a fixture of the surface, or 
we might regard it purely as a voleanic vent 
emitting hot vapors. Its constituent proper- 
ties have never been ascertained... . It 
moves round with the planet's axial rotation, 
This is ecspeciaily noteworthy from the 
fact that theory tells us that our moon, in 
its early stages of evolution, was cartied 
round with the carth’s axial motion, all 
the while just grazing the surface, and that 
its distance therefrom increased through 
countless ages, and is increasing. The in- 
ference denotes a Jovian moon in embryo.” 
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Is Jupiter Launching a Moon? 


From drawing by Soriven Bolton ia Iustented Londo News 


‘The Great Red Spot on Jupiter's surface is not a fixture of the surface. It 
moves around. This is noteworthy from the fact that theory tells us that 
‘our moon, in its early stages of evolution, was carried round with the earth’s 
axial motion, all the while just grazing the surface, its distanc= therefrom increas- 
ing through countless ages. The inference deniotes a Jovian moon in embryo 
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Serving Yourself to a Shave 


— 


You don’t tip anybody and you don’t have to wait 


Down one side of the room are clean, tile- 
floored, well-lighted booths provided with 
all the necessary shaving equipment 


in Chicago is the 

“shaveteria” ever built. You 
ve yourself to a shave there, 
just as you serve yourself with food at 
a caféteria. 

When you are in a hurry for a shave, 
know that you could do it 
uickly as it could be done in 

chair, you step into the 
shaveteria. Down one side of the room 
areclean tile-floored, well-lighted booths. 
Each is provided with porcelain lavatory, 
hot and cold running water, and ali 
things necessary. 

You do not have to wait. You step 
right in and do the job up yourself. 
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A Novel Device for Generating Fresh 
Air in Submarines 
‘NEW process for supplying pure air 
to submarines has been discover 

The inventor, William G. Bond, of 
Wilmington, Del., recently demonstrated 
the use of his apparatus by remaining in 
a test chamber three feet by four feet 
by six feet for seven hours with only 
the air furnished by his device. The air 
is purified by a chemical reaction 
between carbon dioxide and certain 
solutions exposed to the atmosphere of 
the chamber. The carbon is absorbed 
and the oxygen liberated. 

The test room used was entirely 
surrounded by water. Mr. Bond en- 
tered the tank, clad in a bathing suit 
and supplied with reading matter, food, 
air-testing apparatus and the chemicals. 
He kept in communication with the 
observers on the outside by means of a 
telephone. At a stated time, the supply 
of oxygen furnished by the apparatus 
was cut off and he remained for three- 
ignerters of an hour longer. Though 

e air had been perfectly wholesome 
for seven hours, at the end of the 
forty-five minutes the inventor emerged 
breathing very heavily. 

The value of this discovery to the 
submarine is yet undetermined. Its 


advantages are the simplicity of opera- 
tiom and the low cost of installation and 
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‘An electric lantern is cleaner, cheaper, and 
gives a much brighter light than kerosene 


Electric Hand Lantern Costs Less Than 
a Kerosene Burner 


N electric hand lantern has just 

been placed on the market for 
people who have a use for the hand 
lantern, but who find most of them too 
expensive. It sells for the sum of 
twenty-five cents and gives as good a 
light as many of the more expensive 
models. The lamp proper is a tungsten 
burner which is turned on and off by a 
screw. It is six inches high, 


carbon 


maintenance. Let it be sai@, however, 
that any practicable method for ventila- 
tion of the submarine will be welcomed. 


“themes 
“chemicam f- 


The air in a sealed 
chamber ismaintained 
constantly fresh by a 
series of chemical re- 
actions between the 


breathed out and cer- 
tain solutions which 
are exposed to the at- 
mosphere of the room 


Electric Ranges Are Be-- 

coming Popular 
of the most prom- 

ising developments 
of the present time is the 
increasing use of electric 
ranges in the home. This 
is especially true in Canada 
where the rates are remark- 
ably low. In many cities, 
the price per kilowatt-hour 
is less than three cents, and 
in some it is as low as one 
cent. The main objection 
lies in the fact that an elec- 
tric stove installation is ex- 
pensive. Tearing out*old 
wiring and replacing it with 
new is almost as costly as 
the range itself. Thus the best and most 
economical plan is to make the proper 
installation when the house is first built. 


dioxide 


Using the Telephone on the Rifle Range 


“all 


Nght 


On the rifle range of the Georgia S 

at August: ring is done by 

system. A 

from a central station box on the firing line; so is 
an iron buzzer-box in front of each target en 
the buzzer sounds, the target is pulled down, 
the shot located and another target set up 


At left, the telephone box on the firing line. The 
operator keeps in constant communication with 
the men in the firing pit by means of the tele 

phone and the buzzers located onc at each target 


Below, a busy firing line. As one target is pulled 
down and the shot noted the target in the other 
sash goes up aute ally, so that a target is 
always in place above the pit. The buzzer-cords 
to the pit are led through the pipe-line shown 
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Two Mines Which Make Marine 
Warfare More Terrible 


ie accompanying illustrations show 

‘0 different types of mines which 

ave toes devised ‘since the great war 
started. The mine with the periscope 
attached is said to be the latest Teuton 
lure for British skippers who are seeking 
the $2,500 reward offered by the British 
Admiralty for ramming a submarine. 


Not long ago one of these periscope 
mines was sighted in the English channel 
by a steamship captain. Taking it for 


the periscope of a submarine the captain 
ordered all speed ahead, in an attempt 
to ram what he thought to be a lurking 
U-boat, As he was fast approaching it 
he noticed, to his bewilderment, tha 
did not move. He became suspicious 
and when almost upon the pe 
ordered his pilot to give it wide berth, 
Later he investi- 


gated cautiously [0 ~~ 


and found that the 
periscope was at- 
tached to a huge 
mine. 

The other mine is 
the invention of 
Giovanni Elia, of 
Paris, who believes 
that it is the most 
effective of any 
mine now in use. 
His mine cannot 
explode by coming 
in contact with strong tides or 
striking slight obstructions in 
the water. 

It is anchored, and, when a 
moving ship comes in contact 
with it, a shock is produced 
which is absorbed entirely by 
the circular frame projecting 
from the body of the mine. 
Under the influence of this 
shock three screws in the firing mechan- 
ism are cut through. 

In the meantime the mine, having 
come in contact with the vessel, turns, 
under the effect of the friction of the hull 
of the ship. This turning movement 
cocks a striker and then releases it, 

¢ the explosion. The mine can be 
manipulated and transported without 
danger prior to its being submerged. 
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2 = Above: The peri- 


scope mine—the 
Teuton lure for 
British skippers. 
The periscope is 
merely attached 
to the top of an 
anchored mine. 
At left: A mine 
which cannot ex- 
plode unless 
struck by the hull 
of a ship. The 
circular frame is 
a shock absorber 


The Deepest Known Place 
in the Ocean 


of Wiggle greatest ocean depth known is 
5,269 fathoms, or 31,614 feet. It is 
about seventy-five miles southeast of the 
Island of Guam. This figure was ob- 
tained in 1899 by the U.S.S. Nero when 
running a line of soundings to locate the 
Honolulu-Manila cable. The mean 
depth of the entire ocean is about 2,100 
fathoms, or 12,600 feet. 
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While the condemned 
tight stall, causing him to die 
A Humane Method of Destroying Horses 
with Illuminating Gas 

NEW equipment for killing con- 

demned horses with illuminating 

has been installed in the Denver 
Sty Pound. A small air-tight stall is 
connected with the city gas-main. 
While the horse is munching his oats or 
hay from a mangei in one side of the 
stall, the gas enters from a pipe directly 
underneath. The animal gently and 
peacefully subsides into insensibility. 

The stall is ten feet long, seven feet 

six inches high, and four feet wide. It 
was devised by Walter C. Cox, of Den- 
ver, Col., who claims that stables or 
buildings ‘can be adapted to the purpose 
by making them air-tight. He has also 
devised a leather inhaler with a three 
quarter-inch hose connection and a 
strap to pass around the horse’s nose. 
The inhaler is used where a stall is not 
available. 


New Apparatus for Setting 
Broken Bones 


THs apparatus for setting broken leg 
bones, devised by John B. Hunt, 
Mansfield, Ohio, makes it possible for 
the patient to move the injured leg to 
a limited extent without danger of 
displacing the fractured ends. The 
bones are kept in correct alinement, 
as is customary in surgical practice, 


horse eats, the enters the air- 
Peacefully and painlessly 


by the use of an adjustable 
weight. But the apparatus for 
suspending the weight is tea 
An overshoe-form is laced: 

the foot. To this overshoe straps 
are attached which run over 
rollers mounted in slots in the 
upright end-board of the frame. 
These straps are attached to the 
weight-strap, which runs up. 
over a roller suspended from a 
scale. The other end of the 
strap has a weight attached to 
it. 

Movement of the limb up or 
down or longitudinally within’ 
restricted bounds is possible, as; 
in doing so the suspended weight: 
is rai or lowered without 
altering the tension on the limb. 
This alleviates the discomfort, 
to some degree, of a trying situation. 

The sides of the apparatus are hinged» 
to permit of the letting down of either! 
side in order that the limb of the: 
patient may be placed in it easily, as’ 


shown in illustration. 
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Rubber-Ball Fender to Protect An Automatic Brake for 
Unwary Pedestrians Freight Trucks 
Efren of a wildly imaginative SAFETY-BRAKE which can be 
Texan inventor go through, all motor applied to the ordinary truck of the 


vehicles will soon be equipped with a kind used in warehouses has been devised 
huge rubber ball, projecting out infront. by Jacob H. Balkena, of Grandville, 
And _its purpose? Mich. The brake 
Oh, it just gently is arranged to bear 
bumps the careless against opposite 
pedestrian instead portions of the 
of knocking him peripheries of the 
senseless or dead. rear wheels of the 
What matters it truck. 
that the ball will be The brakes 
more than a yard themselves are 
in diameter when operated by oppo- 
puffed out to its site levers, which, 
capacity? in turn, are connec- 
Of course you ted with a rod 
think that the extending length- 
rubber-ball safety- wise under the 
guard bounces the body of the truck 
careless pedestrian and operatively 
to one side, allow- connected at its 
ing the automobile forward end with 
to proceed On its an upright lever 
way. You are which may be 
wrong. It is in- readily grasped and 
tended to envelop operated by the 
the victim in its man handling the 
folds. But that is 7 truck. 
not all. It applies With this brake 


the brake automa- tBeaniiy/{isnaea teanen aan boned Gees: a truck loaded with 
tically when acare- Gn incline without danger to the freight, eleven. hundred 
less man. sinks in pounds of mid- 


its expanse. This is accomplished by dings or any other commodity can be 
means of a compressed-air arrangement. safely rolled down a thirty-per cent 
Edison will turn green with envy when incline from freight car to warehouse 
he reads about this in the PopuLar Sct- without the slightest danger either to the 
ENCE MONTHLY. truck or to the man doing the work. 


“The ball envelops the pedestrian in its folds and automatically applies the brakes 
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Cleaning and Sorting Beans 
by Machinery 

MACHINE for cleaning and sorting 
beans has been invented by D. E. 
Krause of Sobieska, Wisconsin. First, 
the beans are poured into a large hopper- 
like receptacle. From this they are 
shaken down an inclined chute which has 
a wire’ screen 
as its bottom 
member. | 
Under- 
sized beans, 
small stones 
and dirt drop 
through this 
screening and 
are thuselimi- 
nated, From 
this inclined 
chute the 
clean beans 
fall down on 
to an endless 
conveyer-belt. 
As the belt rolls along, the workma 
sitting in front of it picks out any black 

or imperfect bean: 
The device makes it po: 
and sort a large quant 


le to clean 
y of beans 
in a remark- 
ably short 
time. It does 
the work 
thorough! 

employ 
only one 

man 


‘One workman using the machine can clean and 
large quantity of beans in a remarkably short 


The water and the electrolyte mix at the head of the 
trough and in passing the hopper wash the sand down 
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Electrical Extraction of Gold, 
from Black Sand 


'HE black sand concentrates ofj the 


placer and quartz mines in westetn / 


United States contain values in gold as 
well as in other rare metals. A recent 
inyention based on electrolysis is now 
being demonstrated in various localities 
for the extraction 
of the gold, which 
often exceeds two 
hundred dol- 
lars per ton. 

The prin- 
ciple involved 
in the opera- 
tion will be 
understood 
by reference 
to the draw- 
ing. Carbon 
bars are 


slots in the 
sides of.a 
wooden trough twelve inches wide and 
fit in depressions in the bottom of the 
trough, these depressions containing. a 
quantity of mercury. 

The space allowed between the 
bons and the surface of the mercury. 
less than one-eighth of an inch. The 
sand is placed in a hopper perforated at 
its lower edge with a number of small 
holes. The electrolyte is stored in a 
sl. A pipe furnishes pure water, 
1 flows directly into the trough. 

In operation, the positive and negative 
wires of an cight-volt generator are 
connected with the carbons and with 
the mercury respectively. The 
correct amounts of the electrolyte 
and pure water are turned into 
the trough. They mix at the 
head of the trough, and, in pass- 
ing the hopper, gradually wash 
the sand down the trough 
through the space between the 
carbons and mercury, where the 
current, acting upon the gold, 
deposits it in the mercury, with 
which it amalgamates and from 
which it is extracted. 

To all appearance the sand 
undergoes no change whatever, 
but an assay of the tailings . 


r 


mounted in,, 


seldom gives a trace of the gold. . 
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Steaming Frozen Ground 
for Gold 

\VER much of northern 
Alaska and British Co- 
lumbia the ground is forever 
solidly frozen for many feet 
beneath the surface. During 
the warm summer months, 
where the overlying moss 
has been removed, the soil 
may thaw out for a few 
inches or feet, permitting 
placer mining to be carried 
on by hydraulic mining 
methods. For the most part 
this natural thawing is 
too slow to prove practic+ 
able in a region where the 
working season is only a few 
months in the year. The 
ingenuity of man, therefore, 
has devised a method to 
assist Nature in her work, 
Long, hollow Hives, called 
‘steam points,” tapered at 


one end and larpel at the other 


to withstand repeated blows « 


carrying a connection to a steam 


line, are driven in rows across 
the face of the ground. 
Steam under pressure is 
forced through thes 
pipes for several 
hours until the sec- 
tion is thoroughly 
thawed. Then 
the points are 
removed and 
driven into 
another nearby 
section. 

Much of this 
work is carried 
on both at the 
surface and be- 
neath the 
ground in 
drifts, during 
the winter 
months, the 
gravel removed 
being piled in 
great dumps 
to await the 
summer season 
of abundant 
flowing water. 
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Long, hollow tubes are driven into the ground in rows 
and steam is forced through them for several hours 


Look Out! Perhaps the Man You're 
Talking to Wears a Detectaphone 


PATENT has been issued 
to William Heymann, of 
Washingto: C., ona 
device which records on 
a graphophone drum 
whispered conversa- 
tions, without the 
speaker being 
aware of the fact. 
The receiver, 
which is of the 
usual detecta- 
phone type, is to 
be worn beneath 
the shirtfront, 
and the electric 
battery and cyl- 
inder of the re- 
cording grapho- 
phone are to be 
hooked to the 
wearer's belt. 
Release a 
wound-up clock- 
spring and the 
needle of the 


graphophone 

- traces the zig- 

‘The receiver is worn beneath the shirtfront zags produced by 
and the graphophone is hooked on the belt the sound waves. 
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Recording the Vibrations of a Motor- 

Truck Spring 

HE novel device illustra- 

ted was recently designed 
to enable a truck manufactur- 
ing company to judge what 
springs are best adapted for 
its vehicles. 

The device consists of a 
hollow drum mounted on a 
vertical axis and carried 
in an open-sided box 
attached to the truck 
body at the rear of the 
driver's cab. It is re- 
volved by gearing from 
the front wheels of the 
truck through a flexible 
Os TaN sod then fred a cable. sree strip of 
Paint is eroreet a through r is fed around the 
(FST carat Ey cma OR epee es Suter circumference of 


‘The Hose Is Mightier and Quicker 
Than the Brush 
F KIPLING had only waited long 
_enough before saying it our picture 
might have given him his idea about 
painting with a comet's tail for a brush 
and the sky for a cany However, the 
painters shown in the accompanying 
illustration are not artists and their 
canvas is not the sky but two brand-new 
steel ere aes pa just ‘ Sealed 
emergt rom the shop. = “nscri a record on the 
This is the fastest and | _—~ i PO Pepet around the drum 
most economical 
method of painti 
yet devised. Thi 
paint is first va- 
porized and then 
forced through 
the hose and 
sprayed on the 
cars by com- 


the drum oie 
si 

While the 
truck is run- 
ning the spring 
vibration is 
proportional to 
the motion be- 


pressed air. tween the 

While the body, to which 
photographer the device is 
was adjusting fixed, and_the 


his camera for 
a snapshot the 


ends of both scribed on the 
these cars were sheet around 
painted, which the drum by 
gives an idea means of a 
of how rapidly pencil carried 


the work is The device is carried in an open-sided frame attached 0 a swivel by 
accomplished. _to the body of the truck at the back of the driver’s cab a Spring-arm. 
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Giant Slabs of Marble to Commemorate 
Abraham Lincoln 

Digit largest stone in the great 

Lincoln Memorial has been swung 

into place. There are three of these 

slabs of marble all of the same size, and 


they are reputed to be the largest ever- 


set in any structure in this country. 
Each is more than six feet high and more 
than nineteen feet long and weighs about 
twenty-eight tons. 

‘The big blocks came from a quarry in 
Colorado which is situated just below 
the perpetual snow-line of the Rocki 
on the eastern slope of the Great Divide. 
It is the boast of this quarry that it 
can get out in one solid mass a 
block of marble as big as any derrick 
can lift, The fact is that modern 
mechanical appliances for the hoist- 
ing of giant slabs have transformed 
quarrying. While the old- 
time quarrymen worked under | 
unfavorable conditions, and 
occasionally succeeded in ship- 
ping a large slab to a cus- 
tomer, the modern man works 
with improved apparatus and 
deals in_tons instead of 
pounds. The strides made in 
transportation facilities enable 
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him to ship an expensive piece of stone 
with the assurance that it will reach its 
destination safely. 

According to Henry Bacon, the archi- 
tect of the Lincoln Memorial, there are 
more than eight hundred pieces of stone 
in the structure. These weigh from 
twelve to twenty-five tons each, No 
other piece of architecture in the world 
can boast of such construction. It 
reminds one of the giant stones of the 
pyramids of Egypt. 


Meerschaum as a Building Material 
in Spain 

‘VEN the most aesthetically inclined 

of our American millionaires would 
hardly consider the luxury of livin; 
residence built of meerschaum as within 
the range of their fortunes, yet there 
are many unpretentious houses of this 
material in the Spanish town of Val- 


B) lecas, near Madrid, where a coarse 


variety of this substance may be 
found. 

Oddly enough, just across the 
Straits are the Moroccans, who have 
discovered that still another varie- 
ty of meerschaum lathers freely 

and makes a good substitute for 
the ordinary toilet soap, 


The art pecs of warble ever sk any rte the country have been swung i 
‘Memorial. 


place in the Lincoln 


into 


ich one of these giant slabs weighs twenty-eight tons 


There’s No Place Like a Mechanical Home 


iM 


Above: An automobile seat Above: A mahogany book 
converted into a handsome wagon will carry your bo 
and comfortable porch rocker and hold them in readi 


At left: A sink strainer 
with a revolving center 
plate to prevent water 
running out of the sink 


At left below: A lemon 
ish. The lem: 
of engraved 
sugar rack 


above is of pierced silver 


At right: An electric 
heater for the kettle, which 
can be readily attached 


wA 


o- 


Above: A combined 
corn-holder, nut-pick 
and bottle-opener. It 
is most effective in 
holding an ear of corn 


At left: A floor-brush 
constructed like a foun 
tain pen. The handle 
is hollow. It contains 
water which is auto- 
matically fed to brush 


At right: A flesh 
brush attached to a 
strap makes it easy 
to scrub your back 


690 


Above: A shovel ash- | 
sifter which saves coal. 
‘The ashes sift down in- 

to the shovel and the 

lumps of usable coal 

‘or coke remain on top 


At left: A collapsible 
utensil holder and strainer 
which can be expanded to 
fit pans of almost any size 
Below: A clothesline 
holder with the rope 


wound around a spool (a 


pau 
part of the tub 
so that it can be 
used as a foot 
bath, sitz-bath 
or for bathing 
little children 


At left: A tele- 
phone lock 
which clasps the 
standard just 
above the  re- 
ceiver-hook. Tt 
is built in three 
curved sections 
and operates 
like a bracket 


Our Bad 


Tempers 


What makes you angry? Why do you fly in a rage when 


the soup is salty? 


Blame it on your grandfather 


By G. Davenport 


HAT bad temper is due more to an 
inside state than to outside condi- 
tions is demonstrated by the fact 

that the same. mild stimulus causes so 

much more violent behavior in some 
individuals than in others. In other 


cated by outbursts of temper nor does a 
choleric temper invariably accompany 
these disorders; for there are mild tem- 
pered epileptics as well as maniacs 
The paralysis of the braking mechan- 
ism upon which tantrums depend, seems, 
however, to occur most readily in thos 
individuals whose nervous and 
other body functions are de- 

fective in other ways. 
This tendency to outbursts 
of temper, whether periodic or 
irregular, is a return to an 
infantile 


y not 


words it takes little or nothing to make 
some persons lose their tem- 
per. They lose it easily, just 
as children do, because the 
Jack the braking power or 
ability to shut off this violent 
reaction. 
Liability 
to out- 
bursts of 2 
temper is 
confined 
to no Chart 1. The black 
stratum of BEgHtss nthe 
intellect represent the af- 
or social fected females and 
position. males respectively 
The chol- 
eric may be rich or poor, stupid or in- 
telligent. Bad temper is an emotional 
rather than a mental disturbance. Con- 
cerning the causes of this disturbance we 
know little. We know that over-eating 
and drinking, bad digestion, intestinal 
stagnation and exciting situations are 
contributory factors. But what ma: 
cause an irritable state in one m 
ruffle another. To account for 1 
difference, we are brought around a 
to the matter of individual constitution, 
to the fact of heredity. In many 
s that have come under institutional 
observation there is not infrequently a 
regular occurrence of tantrums at month- 
ly or more frequent intervals. It would 
seem as though there were an accumule 
tion of some substance in the body, in 
consequence of which the nervous system 
becomes so irritable that an explosion 
results from the most trivial cause. 
Bad temper is especially frequent in 
families that contain epileptic, hysterical 
or insane relatives. Epilepsy and insan- 
ity, however, are not necessarily indi 


[2] ® (5) 


emotional 
condition, 
Children 
are more 
given to 
displays of 
temper, on 
the whole, 
than are 
adults, 
monkeys are much more 
on the whole, than men. 
Thus ill-tempered families have either 
reverted, in this respect, to a more 
primitive condition or else they are re 
tarded in the evolution of this trait. 
Whatever may be the ial history 
of the trait, its present hereditary 
behavior is not obscure. We know that 
it is handed down in certain families 
from generation to generation without 
a break. That is to say, some members 
of each generation will possess this un- 
social trait and others lack it. Those 
that show it, transmit it in turn; but 
those without it cannot do so. Traits 
that do not skip a generation are known 
in the language of modern heredity as 
dominant trait: Just how complete 
may be the dominance will depend on the 
hereditary history of both parents. There 
is an hereditary combination possible 
that will produce 100 per cent choleric; 
that is when both parents are choleric 
and belong to pure choleric strains. 
The accompanying charts illustrate 


just as 
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the law of the inheritance of this trait. 
The circles represent females and the 
squares males. The black profiles in the 
circles and squares represent the affected 
females and males respectively. Chart 1 
starts with a female—a grandmother 
who had three bad-tempered children, 
two sons and one daughter. One son 
married a bad-tempered woman. Twi 
of his daughters are notorio 
natured. One of them is under custodial 
care, 

That the shrewish do not al hark 
back to female progenitors well 
illustrated in Chart 2, which includes 
five generations. In this chart the first 


fiery-tempered progenitor of whom we 
can get record is a great-great-grand- 
father. 


He has transmitted tantrums 
through son, 


nm to hi: 
great-great-grand 
daughter, whose 
behavior is such 
that sh 
end her d 
the state 
tution in which 
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outbursts may be counteracted by 
physical exercise or a prolonged, soothing 
bath. The internal irritants seem to be 
destroyed or gotten rid of by these 
means. Much may be accomplished by 
establishing the habit, even at great 
effort, of ignoring irritating situations. 
When the intellect is too weak to cope 
with the situation or the temper is so 
furious as to be beyond treatment, then 
custodial care is advisable both from the 
standpoint of the individual and of 
society. 


The Difference Between a Store Ther- 
mometer and an Official Thermometer 


HY does a Weather Bureau ther- 

mometer show lower temper: 
tures in hot weather than the ther- 
mometer at the corner drugstore? When 
discrepancies t, they are due chiefly 
to the fact that the official thermometer 
installed in a wooden cage, where it 
open to the air but screened from both 
direct. sunshine and the heat reflected 
from surrounding buildings, etc. Only 
under such conditions does a thermome- 


an | 


she is 
inmate. 
In addition to 


now 


the inheritable- 
ness of tantrums, 
these charts de- 
monstrate that bad temper is one of the 
contributory causes that fill our houses 
of correction. These institutional ca: 
come almost wholly from the unintelli- 
gent. Intelligent and conscientious 
persons will wish to do everything in 
their power to control temper. Abstemi- 
ousness in food and drink, sufficient 
sleep and attention to health in general, 
‘may avail something. The imminent 


ter measure accurately the temperature 
of the air. A thermometer in the sun- 
shine b 
come 
much hot- 
ter than 
the air 
Z Q 
Chart 2. Showing five gener- 
ations through which the vio- 
lent temper of the progenitor 
was directly handed down 


around it, and its reading simply tells 
us how hot the instrument is, not how 
hot the air is. In large cities the 
Weather Bureau thermometer js often in- 
stalled on the roof of a high building, where 
the temperatures differ somewhat from 
those prevailing at the street level. The 
object sought in this arrangementis toob- 
tain a record of the natural temperature 
of the locality in general, rather than 
the artificial temperatures of the city. 


A Deadly Man-Steered Torpedo 


Would you pilot five hundred pounds of gun-cotton 
toward a hostile battleship and brave gun-fire ? 


‘When the torpedo has been released the 


it of the conning tower section causes it to 


keel over, thus forming a kind of canoe in which the pilot paddles back to his vessel 


HE modern Whitehead automobile 
torpedo is by far the most feared 
weapon of modern naval warfare. 

It is, in effect, a little automatic sub- 
marine boat, with engines and rudders 
controlled by a mechanical brain. The 
soul of the torpedo is the gyroscope—a 
flywheel spinning at several thousand 
revolutions per minute. Unfortunatel: 
this flywheel loses speed from the 
moment of launching. Modern naval 
battles are fought at ranges of five to 
ten mil The Whitehead torpedo is 
inaccurate such distance Indeed, 
in the whole history of naval warfare 
the torpedo has reached its target only 
at short range: 
Among the plans which have been 
suggested for increasing the effectivene: 
of the torpedo, perhaps the most daring 


is that of providing it with a real brain 
and a real controlling hand in the shape 
of a man. Commander Davis of the 
United States Navy, designed a little 
vessel, some years ago, which was to 
contain a huge explosive charge and 
which was to be guided by a super-bold 
mariner against a battleship amid a 
storm of bullets. That men will volun- 
teer for such hazardous work recent wars 
have abundantly demonstrated. We 
have only to remember how the Merri- 
mac was sunk in the mouth of Santiago 
harbor, during the Spanish-American 
war, in the effort to imprison the 
Spanish ships believed to lie within. 
Dozens of men volunteered to block the 
channel under the fire of Spanish guns. 

Hence, when Jacob S. Walch, of Walla 
Walla, Washington, suggests a torpedo 
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controlled by a pilot carried along on its 
flight, we can well believe that he has 
not underestimated human courage. 

He builds his torpedo so that the part 
in which the pilot sits may be detached 
after the explosive charge has been 
released to proceed under its own auto- 
matic control. 

The detachable, pilot-carrying portion 
is attached to the main body of the 
torpedo and the various levers and 
controlling devices are all within the 
reach of the operator. When the 
torpedo is traveling on the surface of 
the water, partly submerged, the com- 
pressed air used by the engine may be 
taken from an air-chamber, which is in 
communication with the atmosphere, 
through vertical tubes resembling peri- 
scopes. When the torpedo is to be 
submerged to a greater depth the tubes 
are lowered and the engine is then 
supplied with gas from a compressed-gas 
tank. The depth of submergence may 
be regulated by the inclination of planes 
at the side of the body. 

When the torpedo has been brought 
to proper striking distance by the pilot, 
who has meanwhile fixed the control for 
the correct course and the proper 
submergence, a rod is operated which 
causes pressure from the compressed air 
tank to separate the torpedo body from 
the pilot section, As soon as the pilot 
section is free from the main body of 
the torpedo, the weight of the conning- 
tower portion causes the section to 
turn over, the top now acting as a keel. 
After opening the hatch-way, the pilot 
maneuvers his way back to his vessel. 
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The Air-Glider Which a German 
Boy Is Building 

ILE his father and big brothers 

are away fighting for the Kaiser, 
the German boy is taking a renewed 
interest in aeronautics. The accompany- 
ing photograph shows a new one-man 
aeroplane or glider which contains prin- 
ciples of construction embodied in all the 
flying machines which are making history 
these days. The glider is thoroughly 
typical of our modern aeroplane. 

Its perfect rigidity under varying 
pressures and its never-changing form 
of wing-surface made possible by the 
thick, solid middle frame, the deep 
trussing and the large number of wing- 
ribs, insure a safe and enjoyable sport 
for the boy. Although this glider has 
the appearance of being clumsy and 
heavy, it is of just the right weight to 
rise in a light wind and carry the flier a 
considerable distance. 

There is a noticeable contrast between 
this glider and the Lilienthal models, 
which are overloaded by the weight of 
the operator. The latter are much 
lighter in construction, since the frame 
is made of willow wands. Professor 
Langley told in 1896 how attempts to 
fly his models were frustrated by an 
uncontrollable “steering” action of wings 
that were imperceptibly changing shape 
under pressures. It is interesting to note 
that the Wright brothers, pioneers of 
aviation, first learned the rudiments of 
flying by using gliders of their own con- 
struction. 


Although this glider appears 
clumsy it is of just the right 
weight to rise in alight wind. » 
‘The large number of wing-ril 
and the solid middle frame 
insure the safety of the flier 


Using the X-Ray on Animals 


A laboratory for finding out what ails 
injured horses, cows, cats, dogs, and birds 


HILE medical annals have been 
recording the marvelous work of 
the X-Ray in saving human 

life, and volumes have been written of 

the work of the great experimenters, 

a New York doctor has been car 

ing this saving light of science i 

another field—that of our four-footed 


motor. The horse st 
table while it is in a 
He is put in a sling and shackled, and, 
when all is ready, the table returns to a 
horizontal position. 

Dr. Griessman 
for suspending the 


invented a means 
Ray tube by the use 


neighbors 
Dr. Louis Griessman’s Veterinary 


A tilting table operated by an electric motor is used for examininy horses and 
shackled and bound to the up-tilted table 


cows. The animal is put in a 
Hospital and X-Ray Laboratory 
treatment of horses, dogs, cats, bird: 
all kinds of pets, is the only one, so fa 
known, in the world. Certain experi- 
mental work along this line has been 
done in the Univ of Colorado, but 
Dr. Griessman is the only man to organ- 
an institution for carrying on prac- 
tical work. 
He has personally d 
-Ray hundreds of cases of bone diseases, 
dislocations, heart  enlarge- 
nd tubercular condi 
issues and organs. His 
ho: dogs, 


» for the 
and 


nosed under the 


fractures, 
ments 


cow 


laboratories are equipped for handling 
all kinds of animals. 

For horses and cows he has constructed 
a tilting table operated by an electriz 


of pulleys and wires so that it can be 
conveniently swung to any point. In- 
numerable difficulties encountered in 
handling the service in Dr. Griessman's 
Hospital were overcome by Mr. Frank 
V. McGirr, a young electrical engineer. 


Coal-Mine Fatalities in the United 
States During 1915 


HERE has been a gratifying decrease 

in the number of fatalities occurring 
in coal mines in the United States dur- 
ing 1915. The number reported during 
the year was 2,264, as compared 
with 2,454 in 1914, and 2,785 in 1913. 
The actual number killed during 1915 
was the lowest for any year since 1906, 
when there were 2,138 fatalities. 
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A Simple Instrument Which Measures 
the Height of a Tree 
XPERIENCED foresters become 
expert in judging off-hand the 
height of average timber. By merely 
looking at a tree of medium height they 
are able to make a guess with a degree 
of accuracy that is sufficient for roughly 
estimating the number of board feet of 
lumber it contains. But in the case of 
timber two hundred feet or more in 
height even the most expert woodsman 
is apt to make an error of from ten to 
twenty feet in his calculations. 
Errors of this kind greatly 
impair the value of an estimate 
of the amount of timber in a 
tract that perhaps is measured 
by hundreds of acres. 

By the use of the hypsometer, 

however, the height of the tal 
of timber can be ascertained 
with a remarkable degree of 
accuracy. There are a number 
of types of hypsometers, but all 
of them operate on about the 
same principle. 
One that has been adopted by the 
‘orest Service consists of round 
instrument about four or five inches in 
diameter and an inch in thickness. To 
one side is attached a convenit 
Within the instrument there 
which operates on the principle of a 
pendulum. Attached to this is a celluloid 
scale. On the outer edge of the instru- 
ment is a small peep-hole on one side 
and opposite it a square window-like 
opening somewhat larger in size. There 
is a convenient device for securing the 
pendulum at a fixed position. 

To ascertain the height of a tree by 
means of the hypsometer, the 
operator takes a sight at’ the 
proper point on its 
trunk by. looking 
through the peep- 
hole and out 
through the open- 
ing on the opposite 
side of the instru- 
ment. Three differ- 
ent heights figure 
in timber calcula- 
tions. One is called 
the merchantable 
length. In making 


Pa 


The dog is harnessed to a specially con- 
structed and equipped tricycle-wheel chair 
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The height of a tree 
can be accurately 
measured by look 
ing through a slot. 
The figur 

noted on a celluloid 
seale 2s on the left 


certain estimates the “clear” Jength is 
ascertained, while in other instances 
consideration is given only to the height 
from the ground to the first limb of 
appreciable size. 

The height of the tree governs the 
angle at which the operator holds the 
hypsometer in taking the sight. 


In His Merry “Dogmobile.” How a 
Cripple Gets Along in the World 


LTHOUGH he is a cripple, R. A, 
Burdick of Los Angeles, has traveled 
nearly fi thousand miles, 
1a single year with the aid 
of his pet dog Trix. The dog 
is harnessed to a spe 
ally. built. tricycle 
equipped with handle- 
bars, headlight, | tail- 
light and a seat sim- 
ilar to that used on 
wheel-chairs. 

He sells newspapers 
and chewing gum. 
When he wishes to stop 
he presses a leather pad 
to the wheel, and the 
dog stops immediately. 
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‘The bee's stinging apparatus as shown up hy the microscope, Tt consists of a sheath 


within which move two barbed lancets. 


form a hollow tube for the poison 


The Honeybee’s Infernal Machine 


'N proportion to its size, the sting of 
the honeybee is probably the most 
effective infernal machine in exist- 

ence. The stinging apparatus is smaller 
than that of a rattlesnake, yet a single 
sting has been known to kill a man. 
When we realize that it is almost in- 
visible, and consider what it can do, we 
cannot fail to be astounded. It seems 
the very quintessence of devilishness. 

‘The honeybee's sting is complicated — 
so complicated that many words and 
faueh inks Wave! Been used ia discrdaing 
its construction and u: It is generally 
conceded that the sting consists of a 
shaft of three parts, the principal one 
being a sheath within which move two 
barbed lancets. Like the barbs of a fish- 
hook, the lancets are not easi 
from’ the flesh into w . 
been driven. The sheath and the lancets 
combined form a hollow tube through 
which the poison flows from the poison- 
sac. Two hairy, soft projections, evi- 
dently very sensitive, inform the bee 
when she is in contact with a stingable 
object. 

‘A snake’s fangs are harmless when re- 
moved from the snake. Not so the bee's 
sting. Man, with all his ingenuity, has 
not yet devised a machine or a thrower 
of poison gas that will continue to act 
after the soldier is dead, but nature has 
done something like it in the honeybee. 

At one time it was supposed that the 
poison that accompanies the sting is 
formic acid. That is now doubted, al- 
though the material has an acid reaction. 
It is a curious fact that there are other 


* spot. does positive 


poison glands in the bee that are alka- 
line. A well-known investigator asserts 
that the secretion of both sets of glands 
must be mixed to be fully effective. The 
secretions enter the barbs. Here the two 
are mixed, later to be forced out of the 
channel formed by the sheath and lan- 
cets and through certain openings in the 
lancets. Both the channel in question 
and the openings were formerly supposed 
to be merely passages for the poison. It 
has been shown by a skilful investigator 
that the channels in the lancets are not 
connected with the poison duct, and that 
they are smelling organs, used ' probably 
in gathering the nectar for the making 


is a long list of remedies for the 
ting, all of them worthless. 
Rubbing or even touching the injured 
harm, because the 
friction or the pressure forces the poison 
into the circulation and may intensify 
‘h would otherwise be only 
A well-known authority says, 


trifling. 
“There is no remedy in the world like 
letting an ordinary sting alone and 
going on with the, work without even 


thinking about ii 
At times, with no apparent provoca- 
tion, honeybees will sting a horse or a 
cow to death within a few minutes; 
at others they may be thrown around 
and handled roughly with no more dan- 
ger than if they were flies. I have shaken 
the contents of a hive over the bare arms 
and necks of young ladies without the 
slightest it lobia to any one. in, one 
may only walk by a hive and be stung. 
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The New Shaving Harness 


Here It Is 
‘That Carries Brush, Mug, and Mirror 


NOTHER device has been invented 
to reduce man’s misery as_ he 
writhes under the razor. This time it is 
ashaving-harness. The mirror, shaving- 
brush and shaving-cup are all’ attached 
to the harness in positions convenient 
tothehand, Armed with this equipment 
a three days’ growth of beard can be at- 
tacked with absolute certainty that the 
task will be completed without the usual 
contortions of the head and neck. 

The frame which holds the mirror is 
carried on lazy tongs and is hooked over 
the shoulders. The lazy tongs have a 
sliding mounting so that the mirror can 
be moved out or in as far as desired. 
*Furthermore, the mirror swings on a 
pivot to any convenient angle. 

Holders are provided for the brush and 
shaving-cup, The brush is a little be- 
yond the mirror, and the cup-holder is 
attached to the frame where it fits 
against the body. Evidently the in- 
ventor, Vicente Aldrete, of Philadelphia, 
has not considered the use of shaving- 
sticks and powdered soap. It would be 
possible, however, to make the cup- 
holding ring small enough to fit a shav- 
ing-stick. The harness is collapsible 
and can be neatly folded away. 


‘The frame, holding the mirror, mug and 
hooked loosely over the shoulders 


With this lock, an 
automobile robe, ‘rain 
coat or other articlecan 
be safely left in the car 


When You Leave the Automobile, 
Lock the Robes! 


THIEF finds little difficulty in re- 
moving the robes from automo- 
biles left standing unoccupied at the 
curb. But a lock has now been in- 
vented which is designed to clamp the 
robe so securely that it can not be re- 
moved from the rod over which it is 
hung without cutting the robe or other- 
wise damaging it so that it loses all value 
as a merchantable article for the thief. 
Raincoats and other articles may be 
secured in the same 
The lock is operated by a combina- 
tion, so that there is no key to be lost. 
The only essential is a clear head to re- 
member the combination. When not in 
use the lock is left clamped over the rod 
where it is not a disfigurement, being of 
neat-looking nickel-plated steel construc- 
tion three-quarters of an inch high and 
two and one-quarter inches wide when 
closed. Several of them might be kept 
in the automobile ready for use when 
needed, to insure the safety of the robes 
or other articles left there. 

The lock will also be found convenient 
for holding the robes and coats out of 
the way and for preventing them from 
slipping to the floor when they are not 
required for use. Witha little ingenuity 
they may be made to hold any number 


of shopping parcels. 


Is the Automobile Inventor Earning His 


Above: A flexible disk of 
deep orange attached to 
the windshield by a vacu- 
um cup prevents eye-strain 


At left: Stecring-wheel 
clock encased in rubber, 
making it vibration-proof, 

Above: A chain used as erin dodaci etnies 

an automobile top holder. Peas oe 

Tt can be adjusted to a 

sixteenth of an inch and it 

eliminates proj . 

and unattractive straps 


At right: A combination 
wrought-steel basket and 
luggage-carrier which slips 
overthe hood. It is rigidly 
fastened to the frame 
and to the dashboard 


Automobile racks eliminate the greasy 
service pit. When on the rack the run. 
ning board is held six feet from the floor 


Salt These Days? Here Is the Answer in Pictures 


A slanting floor and small rear door enables a 


motor-truck to drop coal into ferry-boat bunkers 


At left: A non- 
skid belt re- 
places the tire 


aroller on the 
running board 


Above: A miniature folding Below: ‘Spraying sand on 
top for the baby automo: slippery streets. ‘The sand 
bilist. Ittuckshim in safely iaspread by a rotating disk 


A shovel with a telescoping handle. 
It is small enough for the tool kit 


New Accessories for the Motor Car and Sturdy 


Above: Twelve-ton trees are 
carried on truck and trailer in 
Washington. One truck can 
move about forty-two thous- 
and feet of lumber a day 


At left: A demountable 
wheel-set for Ford cars, 
consisting of special steel 
plates attached to the in. 
side of each of the wh 


Above: A tool used to remove 
and replace tires and rims 


Above: A ‘sidecar hood and wind- 
shield made of transparent material. 
A speaking trumpet facilitates com- 
munication with the driver of the car 


At left: A sunken floor enables 
workmen to disconnect  motor- 
trucks and fit or repair the springs 
while standing upright. Heavy 
steel bridges support the trucks 


Truck Which Are Making Them More Versatile 


At right: Unloading logs 
truck over a 
pier into Lake 

mish, Washington 


gle wrench with 
le jaws which will 


ny tap up to one and 
one-quarter inches at any 
one of eight different angles 


A. spark. with a 
turbine fan rotated by 
ne explosions. 
ks are deliv- 
the bushing, 
giving a larger spark. 
ing and throwing 
off waste oil deposits 


lectric suction street-sweeper. The dirt 

picked up by a revolving brush and sucked into 
a pipe where a blower sends it to the trailer. 
‘There it is screened and packed for removal 


Patroling Eight Miles of Fence 


How hunters and hounds p: 


rotected a flock of sheep and 


how a new type of fence was built to keep out coyotes 


O prevent wolves, coyotes, and 

other wild animals from entering 

a pasture where experiments in 
sheep-raising were being conducted, 
hunters employed by the Forest Service 
were required to patrol eight miles of 
fence twice a day in the Wallowa 
National Forest, in Oregon, 

‘Two thousand five hundred and sixty 
acres of choice land were enclosed to 
conduct experiments with a view to 
ascertaining whether it was more advan- 
tageous to care for sheep in pastures 


than to herd them on the open range. A 
coyote-proof fence eight miles in length 
enclosed the pasture. It was made of 
woven wire about four feet high, with 
two strands of barbed wire across the top. 
The large flock of sheep within the 
enclosure attracted many wild animals 
and it was not long before they burrowed 
under the fence and set upon their prey. 
Accordingly, the Forest Service had 
experienced hunters accompanied by 
hounds patrol the entire length of fence 
twice a day for four years. But the sheep 
were still preyed upon until hundreds of 
coyotes and wolves had been killed. 
The erection of the fence over rocky 
stretches of ground proved a trouble- 


some problem, because the Forest 
Service did not want to go to 
the expense of drilling post holes. 


The difficulty was overcome by sup- 
porting the posts with “jacks” con- 
sisting of piles of rock holding in 
position props which were nailed to 
the posts. The “jacks” were set up 
on the inside of the pasture. The 
depth of the post holes that were 
dug before rock was encountered 
governed the height of the pile. 


Patroling eight miles of fence twice a 
y for four years to prevent wild 
animals from entering a pasture 
where experiments in  sheep-raising 
were being conducted, was the tedi 
ous task of the Forest Service hunters 


Instead of digging holes for the posts over stretches of rocky ground, where the expense of 
drilling would have been greater than the Forest Service was willing to incur, large stones 
were piled up to hold in position props to which the posts supporting the wire were nailed 
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‘The spectacle of this one thousand-ton E: 


ition building floating serenely down San 


:xposit 
Francisco Bay caused residents of the Coast to doubt the testimony of their own eyes 


“Bon Verse’ to the Ohio 
State Building! 
‘HAT all of the splendid architectural 
masterpieces which made of the 
Panama Exposition grounds a veritable 
fairyland were not doomed to inglorious 
destruction after their short span of life 
is evidenced by our photograph, in 
which the Ohio State Building is seen 
taking a leisurely and dignified trip down 
San Francisco Bay. 
The building, which weighs more than 
a thousand tons and which was a con- 
spicuous feature 
of the Exposition, 
was purchased by 
a Country Club 
patronized by the 
elite society of 
San Carlos, Cali- 
fornia. Arrange- 
ments for its 
transportation 
down the bay be- 
gan with the hir- 
ing of a number 
of barges which 
were lashed to- 
gether to form a 
raft on which the 
building was 
mounted. It was 
towed by tugs 
to San Carlos, a 
distance of twenty- 
three miles. 


‘The guard consists of a cylinder sus- 
pended from the end of an arin connected 
with a stationary supporting standard 


To Protect the Fingers of the 
Woodworker 

HERE is probably no badge which 
designates the woodworker or cabi- 
netmaker so surely as the mutilated 
fingers which most of them carry. So 
intent does the worker become on the 
task of getting and keeping his accurate 
measurements: for the cutting process 
that the danger to his fingers is forgotten 
until too late. But the fingers of the 
woodworker cannot come into accidental 
contact with the blade of the vertical cut- 
ter-head of his woodworking machine 
if the machine is equipped with the 
ety-guard illustrated. This 
guardisof cylindrical form, consist- 
f 55 aced rods extending be- 
two rings, the upper of which 
\ is in engagement with a sleeve 
which is telescopically 
and adjustably mount- 
ed on a cylinder. 
The cylinder is 
suspended from 
the free end of an 
arm which is 
connected with 
a supporting 
standat This 
construction ad- 
mits of raising 
the protecting 
cage or guard and 
adjusting the 

cutter-blades. 


Protecting the Telephone Operator 


How the loud-speaking telephone elimi- 
nates danger from high-tension currents 


‘The apparatus reproduces the exact tones of the speaker's voice but with magnified volume 
and clearness, so that a whisper would be distinctly audible under ordinary conditions 


LECTRIC traction and power com- 
panies usually have their telephone 
lines on the same poles with high- 

tension feederand transmitter-conductors. 
Asaresult, telephone usersmay beexposed 
to danger. The high-tension lines may 
cross or touch telephone lines, or the in- 
duced current in the telephone lines, due 
to their being parallel to the high-tension 
line, may be sufficiently great to place the 
telephone operator in imminent danger. 

For providing the required protection 
under the above conditions, the loud- 
speaking telephone has been invented. 
The person using the telephone does not 
come in actual contact with it. 

‘The apparatus illustrated reproduces 


the voice as spoken into the transmitter 
with a volume somewhat greater than 
the speaker's and with perfect clear- 
ness. If under ordinary conditions a 
conversation in a room fifteen feet square 
can be understood, the speaker would 
not raise his voice above the usual 
pitch. In operating the apparatus the 
conversational tone is — reproduced 
with about the same volume and clear- 
ness. The speaker's natural voice is 
said to be easier to recognize than in the 
usual type of telephone. 

Instead of lifting the receiver off the 
hook, the method adopted with the 
ordinary telephone, the operator presses 
a lever with his foot to call ‘‘central.” 
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Protecting the Ears from the Shock 
of Great Guns 
PECIALISTS on nervous 
tell us that 
the noises of 


concussions, 
trains, fog 
horns, gun re- 
ports, the clash ) 
of machine 
andother hars| 
or prolonged 
sounds wear 
away the 
energy of the 
nervous sys- 
tem, shock by 
shock, causing headaches, 
deafness, fatigue and debility. 
An ear-protector, then, de- 
signed to modify the sound 
vibrations before they can be 
communicated to the organs 
of the internal ear, would 
seem to be a very necessary 
thing in some walks of life. 

One which has been placed 
on the market recently is 
made of transparent material 
and has two soft rubber disks. One 
of these disks is small and thin and 
fits into the canal of the ear adjusting 
itself to any size ear. The other disk is 
larger and thicker and covers the orifice 
of the canal, preventing the protector 
from going in too far. 

The device is a guard, not a stopper, 
and does not int eile ere with the natural 
circulation of air in the canal of the ear. 
‘The atmospheric pressure is kept normal 
and sounds of moderate force enter the 
ear without change. Only those sounds 


‘The type of ear-protector which has been adopted 
by the British Admiralty for use in the Navy 


‘The device is a guard, not a stopper, 
and does not interfere with the cir- 
culation of air in the canal of the ear 
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which are of sufficient strength or of 
such character as to produce shock are 
modifi The protector is also useful 
in keeping the ears free from dust and 
for excluding wind and water. 

There are sever- 
al of the ear-pro- 
tectors and shock 
absorbers on the 
market, The de- 
mand for them 
hasbeen increased 
by the war, so 
many of the sol- 
diers having been 
deafened from the 
noise of explo- 
sions and burst- 
ing shells. Wher- 
ever there is a 
special demand 
for any article 
there are always 
special efforts to 
improve on the 
existing models so 
that a person may 
take his choice of 
almost any 
number of kinds. The type which has 
been adopted recently by the British 
Admiralty for use in the Navy is shown 
& the photograph at the bottom of the 

ge. The neat little box holds a pair of 
iisckcaliecs Bers and fits into the vest 
pocket as easily as a pill-box. The 
principle involved is the same as in the 
first illustration. There are two sound- 
stops, one in front and the other in back 
of a sensitive diaphragm. These effec- 
tually prevent any violent shock from 
passing on to the inner ear. The stops 
and the diaphragm are held in place 
by washers. The device can neither 
go in too far nor drop out of the ears 
accidentally. 

It has been found that soldiers 
using these  ear-protectors are 
stronger physically and less inclined 
to suffer from digestive disorders on 
account of the better condition of 
the nervous system. Residents of 
rural districts visiting in one of our 
modern cities, and even the long- 
suffering city-dweller accustomed to 
the noise might also value the 
shock-absorbers. 


Improving the Imperfect Hen 


Ingenious man, after considering the hen, 
reduces her to a mere egg-laying machine 


By George Worts 


F occasional as- 

saults upon the 
patent office by in- 
genious, inventive 
gentlemen from all 
parts of this coun- 
try are to be taken 
seriously, Mother 
Nature made some 
silly mistakes when 
she devised and 
constructed the 
gallus domesticus, 
otherwise known 
as the barnyard 
fowl. 

When Nature 
provided the hen 
with two legs, a 
head, feathers and 
a ee, in- 


through the long 
days, conceiving 
apparatus, mecha- 
nisms and “devic- 
es"—mostly “‘de- 
vices" —for mak- 
ing the imperfect 
gallus domesticus 
live a blamelessly 
chaste and worth- 
while existence. 

If, the learned 
opinions of poultry 
improvers could be 
combined into a 
barnyard creed 
which the hen 
could study at her 
leisure, and if it 
were printed legi- 
bly and tacked up 


A hen handle. With it, the fowl may 


ternal mechanism be eetualy .” The cli conspicuously 
which disgorges an rece: sectrey we within and with- 

on yomsion, «tr aeicide ln being applica Mbeally at the hen roost, 
ane. left the poor then the hen might 


thing with a woefully incomplete equi; raise herself in the estimation of those 
ment for living the barnyard life. th who consider her imperfect. Why not, 
view of Nature’s negligence, brains indeed? The suggestion is offered freely 
mightier than the hen’s now buzz to the entire poultry universe. Why not 


a Cg 
| 
TAZ 

An inspection of the rooster’s beak will ‘The ghost-like figure of a hen seen soaring 
reveal the reason for his apparent peni- over the hen-house mirrors the thoughts 
tence. Inventive man hgs muzzled the a desires of the hen in the fc 
rooster. The reason being that he (the Hier wing is clamped to. her side by 
rooster) occasionally plucked beakfuls of capable wire aS Se She 
of feathers from the wings of his wives camot fly: ‘she can only dream of flying 


708 


Popular Science Monthly 


‘The hen at the left has not been harnessed with the end in view of giving the children a ride. 
She has submitted to the indignity of a “setting preventer." When she attempts to 
climb into nest and settle down, the imagination of the reader can supply her sub- 
sequent ast: ment and chagrin. Will the rooster at the right scratch up the new garden? 
Not after he tries it with this leg attachment designed to prevent just that performance 

have a creed, or a set of poultry com- which my master kindly provides for me. 

mandments struck off from the press Yea, verily, I will walk in the cow-paths 
and distributed gratis, or at small cost, of glory, looking neither to my 
so that the gallus domesticus could right nor to my left, nor winking 
memorize them, and cultivate her mind? any eye-lid, thus that my sacred 

Differences of name shall be saved 


opinion might si, 3) from the unutter- 
arise regarding the 2% oN 
pom 


P ble disgrace into 
necessary content % which it has been 
of this creed; but 


dragged by my un- 
after thoughtful X' y 
examination of the 7 


feathered sisters in 
the great, ungodly 


available material sa cities. 
secured from the One of the heart- 
Patent Office, the jest laughs we have 
following resolu- This rooster is not attending a poultry ever wrung from a 
tions which en- school, emia tte crsene 4 oie Lad joke-book was _re- 
compass all the fi Ritator has Seetly provided him wich cently unearthed 
important poin: a protection for his eyes. It can be seen from what is oc- 
have been drawn that the rooster appreciates this courtesy _—_casionally thegreat- 
up: pighly. Sree Seley. ee the t of all joke-books 
I will not set gktiot her faitend’s ocd lanpeaece —the Patent Office 


when my master Gazette. The jokein 
denies me that pleasure; neither will I point had to dowith an enterprisingappa- 
fly maliciously out of the confines which _ ratusdevised to prevent the hen ambitious 
my master has provided for me; I will _ toset fromrealizingherambitions. Itcom- 
render a correctly audited account of the _ prised a dozen eggs all of which were con- 
number of eggs laid by my humble self nected together by means of short lengths 
in the week; and all of these eggs sh: 
bear my personal trademark; I will lie 
in a posture according to the will of my 
merciful master, awaiting sacrifice, 
ing neither head nor tail feather 

will I scratch up the gardens w 
Lord seemingly provideth not forme; ever 
will I tread in the paths wired off for me, 
bringing forth the young of my species 
whenever it is demanded of me, and s 
sitting uncomplainingly upon ‘glass When the chicken is caught its legs are 
eggs, door-knobs and other objects clamped, making it helpless and passive 
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of rubber tubing through which ice-cold 
water from a tank suspended from the 
top of the henhouse was run to the 
eggs. When the mothering instinct be- 
came too great for a hen to resist she 
would mount these joke-eggs. When her 
warm breast came in contact with the 
frigid eggs, she would leap off with a 
cackle of anguish, and thereafter be cured 
of the setting 
habit. 

Was it not 
ingenious? In- 
deed it was. 

A contrap- 
tion devised 
for the same 
purpose and 
also unearthed 
from_ the scin- 
tillating pages 
of the Patent 
Office Gazette 
is displayed 
pictorially in 
these pages. 
Tt has a devil- 
ish ingenuity 
all unto itself. 
Look at this 
picture in 
which a hen 
may be ob- 
served leaping 
angrily from a 
nest of spikes. 
This pointed 
warning to the 
hen who aches 
to set, belongs 
to the same 
category as 
the machines 
brought out for purposes of inflicting 
slow torture at the time of the Spanish 
Inquisition. Some prehistoric fragment 
of barbarism in all of us makes a device 
of this sort unusually interesting. Un- 
questionably, if this invention were in- 
stalled in a barnyard, the farmer-owner 
could charge ten cents admission, and 
the public would get a generous ten 
cents’ worth in watching fowl agony. 
Can you put your own soul through the 
misery to which the would-be-mother hen, 
with the delicacy which that feeling is 
supposed to bring, submits herself when 


When the would-be-mother hen approaches this 
= rahe i received by an array of sprouting 


The who conceived the 
probably derived it from volume upon the 
Spanish Inquisition. It is indeed most effective. 
‘The hen squats upon the spurs: and she arises 
with cackles of wrath, cured of her desire to set 
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she settles calmly down, with every 
honorable intention, upon a nest of 
naked, brutal spikes? 

The hen-house-of-horrors, if properly 
furnished with these machines of malice, 
would not satisfy itself merely with ice- 
cold eggs and spiked nests. Other in- 
ventions, if they were attached, would 
transform the peaceful hen into a pic- 
turesque spec- 
tacle, a cross 
between a tax- 
icab and an 
infernal ma- 
chine. In fact, 
if the hen were 
properly 
equipped with 
all the" “useful 
devices'"' 
which man has 
thoughtfully 
and modestly 
provided, she 
would not only 
be bound, 
gagged, fetter- 
cd, spiked and 
frozen; but her 
vision would 
be guided by 
goggles; she 
would stamp 
each egg as it 
was laid with 
a trade-mark. 
Altogether 
she would bear 
so much me- 
chanical mis- 
cellany upon 
her innocent 
young  shoul- 
ders that she could neither sit in the for- 
bidden nest, run amuck in the forbidden 
garden, fly into the forbidden air, nor, 
indeed, could she lay the luscious egg, 
nor hatch the necessary and succulent 
young springling. 

Human sympathy with the helpless un- 
fortunates would prompt one to say, “Let 
the poor creatures alone!" Nevertheless, 
the farmer may see in the numerous in- 
ventions mentioned helpful means of 
augmenting and protecting his egg supply, 
and if so, humanitarians have no right 
to hinder him from employing them. 


idea 


Telegraphing Through the Ocean 


So that ships may avoid one another in a fog, 
Christian Berger converts them into huge 


violins which send out sound-wave signals 


HE small-town American boy has a 

noise-making toy, which for sim- 

plicity, cheapness, and, above all, 
effectiveness, can hardly be’ surpassed. 
The principal components of the con- 
trivance are: one tomato- 
can, one string, one lump 
of ‘resin, and’ plenty of 
muscle in the small boy's 
right forearm. 

Into a hole in the bottom 
of the tomato-can the 
string is run, a lumpy knot 
on its inner end preventing 
it from slipping completely 
through. This leaves a 
long, dangling cord 
when the ex-tomato-con- 
tainer is held outward in 
the boy's left hand. With 
his right he grasps the 
lump of resin and com- 
mences to stroke the string. 

‘A responsive “‘ee-ee-eck™ 
emerges from the mouth of the can at 
the beginning of the stroking process. 
Shrieks, cat-calls and strident, earsplit- 
ting wails can be made to follow the 
“ee-ee-eck.”” 

In a sense the contrivance is not 
unlike a violin. The can is a resonator; 
so is the violin body. The string is 
rubbed to make a sound; so is the 
catgut of a violin. The fundamental 
principle involved is the same. 

Curiously 
enough, a contri- 
vance | operating 
very much on the 
same principle 
has been found to 
be one of the most 
effective submarine 
signaling devices 
yet brought out. 
The machine in 
question is the invention of Mr. H. 
Christian Berger, a New York physicist. 
It has been put in successful service on 


loses 


‘The harder he pulls the 
more distracting the noise 


SKETCH SHOWING 
DIFFERENCE. BE 
TWEEN AIR BELL 
AND SUBMARINE 
BELL 


In a few feet under water a 
its characteristic bell-like tone 


a number of American vessels, some of 
them warships—despite its resemblance 
in principle to the tomato-can toy or 
the violin. It is the result that counts. 
Mr. Berger's device employs either a 
narrow steel strip or 
else a piano wire a 
the vibrating member, 
this serving the same 
purposeas thestringin 
the case of the can-toy 
or violin. One end of 
the wire is attached to a 
plate in the steel hull of a 
vessel, the other end being 
fastened to a similar plate 
on the opposite side, or 
else terminating in a frame: 
work affixed to a conven- 
ient beam. The steel plate 
in the side of the vessel acts 
asa sounding-board to send 
ves out into the 
water, just as the bottom 
of the tin can sends waves into the air. 


small boy 

ibrating strip, this’ ‘contri 
employs a motor-driven rubbing-wheel, 
the felt-covered rim of which is the 
equivalent of a violin bow and is 
moistened with alcohol in order to 
provide an efficient rubbing medium. 
Although the motor which drives this 
wheel runs continuously, the wheel itself 
may be started and 
stopped at will by 
means of a tele- 
graph-key control- 
ling an electromag- 
netic clutch moun- 
ted on the motor- 
shaft. Thus a 
telegraph-key 
governs the send- 
ing of vibrations 
just as in wireless telegraphy. 

The question naturally arises: Of 
what use is a submarine signaling 
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‘The signals sent out under the water are 
picked up by a microphone in the vessel 


device. Is it not enough that mer 
signal through air with wi 
lights, through ether wi 
telegraphy, and over wires with the 
aid of electricity? 

‘The answer is this: Strong as men 
have built ships, as well as they have 
chartered the ocean, as many safety 
devices as they have installed on boats, 
one overpowering danger still confronts 
navigators. That danger is fog. In a 
thick fog it is almost impossible to see 
from one end of a boat to the other, let 
alone out over the water toward any 
approaching vessels. Sound-signals do 
not carry far in air and are most un- 
trustworthy. Hence the frequent mis- 
haps which occur when bell-buoys, or 
other sound warnings near hidden reefs 
are not heard. Signal lights, rockets, 
lanterns, and similar devices depending 
upon light are obviously inoperative in a 
fog. Wireless waves—usually so effect- 
ive in warnings of sea dangers—have 
their limitations, too. Unless the op- 


can 
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Mr. Berger’s device resem- 
bles in principle the tomato- 
can toy. On the other hand, 
sounds sent out into the water 


erators carry on specific conversation as 
to their ships’ positions and the danger of 
bumping into each other or into objects 
on shore, the wireless signals them- 
selves carry no warning of impending 
disasters; the strength of wireless sig- 
nals, as received, is no criterion of the 
sending vessel's distance. 

Hence when a fog descends over the 
sea, light signals are utterly useless, 
sound signals in air do not carry far and 

ircless telegraphy is 
good only in certain instances. Is it any 
wonder that ifiventors have taken to 
investigating the possibilities of sub- 
marine signaling, all the more since they 
have discovered that sound-signals will 
carry long distances under water and are 
unaffected by fogs and storms? 
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by it can be made to have any 
sustained duration desired, 
so long as the felt-rimmed 
wheel rubs on the steel strip 


STEEL VIBRATING 
STRIP. 


RUBBING WHEEL CoV 


is a queer world, this—down “under 
.”" It might be supposed that no 
sounds at all can be heard under water. 
The opposite is true. Sounds carry 
better in a dense medium like water than 
in a comparatively “thin” gas such as 
air. All sorts of sounds can be heard 
under water—the throb of some distant 
ship's propeller, the pounding of engines, 
the explosion of distant mines, and 
hundreds of other noises. A micro- 
phone, placed in a chamber of water at 
the side of the receiving vessel and con- 
nected with a telephone receiver, aids in 
this hearing. Singhalese fishermen, how- 
ever, have for centuries carried on com- 
munication between boats by the simple 
method of striking an earthen bowl 
under water, the listening fisherman 
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FOUR IRON CROSS~ 
PIECES WHICH BRACE 
HULL AROUND Vi- 
BRATING STRIP AND 
PREVENT HULL PLATES) 
eee FROM SETTING UP 
INTERFERING Vi~ 
I] BRATIONS OF THEIR 
own 


Vibrations from the interior of the 
ship's hull do not interfere with the signals 


placing his ear against the bare hull 


of his boat 

Submarine 1 ready in use 
F zy warnings. Some attempt has 
been made to adapt them to the send- 
ing of Morse telegraph signals between 
one boat and another, as for instance 
between a warship and a submarine. The 
sound from submarine bells, however, 
does not endure; it isnot sustained. In 
other words, one stroke on a bell sounds 
to the underwater listener just like any 
other stroke. All the strokes are short— 
have no duration. Since all the sounds are 
it is obviously impossible to send 
Morse signals, dependent on both dots 
and dashes (short and long sounds). 
Moreover, seamen who have listened to 
these underwater bells say that in a 
few feet a bell’s sound loses its char- 
acteristic bell-like tone. The sound 
simply comes to the ears of the listener 
as a dull, leaden “click,” something like 
that produced when two ordinary table- 
spoons or a knife and fork are struck 


Ils are 
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signals sent out into the water are picked up by 
a microphone (delicate form of telephone 
transmitter) mounted in a water-filled chamber 
in the side of the receiving vessel. The listener 
simply adjusts telephone-receivers to his ears 


SECTION OF FELT-COVERED WHEEL 


‘WIS FLETROMAGAETC TOK FASTEN 
{0 TO MOTOR SHAFT WHEN WORSE EY IS 
DEPRESSED, CICS MMGNETIED (BY TE 
GUS) AND RAS THE REVOLVING DISC 
VER AGAINST IS FACE. DSC THEREUPON 
OVS ONG WITH CICK AND woTOR, 
(OWSING THE FELT WHEL 10 TURN AND RU 
THE STEL STR, GING OFFA RESUTANT 


(eee 15 HE 
DRUVERED 10 
REVOLVING EL 
ECTROMAGNETIC 
‘cwuTCH, 


The Berger 
apparatus 
showing its 
operation 
from the 
time that the 
Morse key is 
depressed 
until the 
vibrations 
are sent out 


together. Sir | sounds come to the 
listener alike, it is obviously impossible 
sometimes for him to tell whether he is 
listening to a bell or to some strange 
noise of the sea. 

Mr. Berger's submarine signaling 
device, however, has the one great 
advantage that sounds sent out into the 
water can be made to have any duration 
desired. As long as the felt-rimmed 
wheel keeps rubbing on the steel strip, a 
steady, sustained note is sent outward. 
As is explained in the illustration 
above, the rubbing of the wheel against 
the strip is under control of a tele- 
graph-key, the sender operating this 
just as he would one on an ordinary elec- 
tric telegraph circuit. As the first illus- 
tration on page 712 makes clear, these 


TS FLICTIOMAGNETIC WTO SEIN 
RY WHEN MORSE EY 15 RELEASED. 

GOMES ENERGWZED AND JERKS ic 
VOQING DC ANY FROM CLUTCH EL 
CTROAGNET CAUSING DISC TO MALT 

‘ABRUPTLY, THUS STOPPWG SHORT THE 
TUT WHEEL AND ITS SOUND DAS ams 
THE MORSE SIMALS CLEAN CUT AND 


and hears signals just as he would 
hear ordinary wireless telegraph mes- 
sages. This sound-wave telegraph is 
as truly a wireless telegraph as the 
kind using electric waves. 

Commander F. L. Sawyer, of the 
United States Navy, has proposed 
that the Berger invention be 
combined with ordinary 
wireless telegraphy, the two 
together forming an_effec- 
tive means of warning in 
case of fog. The fact that 
electric waves travel with 
the speed of light (186,000 
miles per second), or almost 
instantaneously, and that 
sound waves in water travel 
much more slowly (4,708 
feet per second), is the basis 
for the proposed method. 
The electric signals and the 
sound-signals are sent out 
simultaneously by the ap- 
proaching vessels. The lis- 
tener on either boat hears 
the wireless signal instantly 
and the sound-signal a few 
seconds later (it having taken 
that long to arrive) and 
he can judge fairly well 
how far apart the two vessels 
are—the number of seconds 
in this interval multiplied by the speed of 
sound in water giving the approximate 
distance. If thetime intervening between 
receiving the two signals grows less and 
less the operators know that the two 
vessels are approaching and may collide. 
A code system, composed of different 
letters of the alphabet and indicating 
whatever course the vessels are pursuing, 
is also proposed. 

Professor R. A, Fessenden has in- 
vented an underwater sound-signaling 
machine somewhat like Mr. Berger's. 
His contrivance, however, makes use of 
an electromagnetic oscillator working on 
one of the plates of a vessel’s hull in 
place of Berger's vibrating wire. Both 
contrivances are effective means of com- 
municating with submerged submarines. 
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Combined Velocipede 
and Hobby-Horse 


RECENTLY in- 

vented figure toy 
devised by Daniel Mark- 
mann, of St. Louis, Mo., 
combines the velocipede 
withahobby-horse. The 
legsof the horse are pivot- 
ally attached to the body 
and have projecting 
Pieces positioned to en- 
gage arms on a sprocket- 
wheel within the body 
of the horse. 

By this means, move- 
ment of the legs is 
obtained and a life-like 
appearance that is pleas- 
ing to youngsters gene 
ally, is given the toy. The chain which 
operates the rear wheels is connected 
through the supporting hollow post to 
another chain geared to the velocipede. 

Within the hobby-horse is a sprocket 
connected with the wheels through mech- 
anism in the central pillar, 

The legs of the horse swing backward 
and forward, giving the impression of a 
prancing steed to the youthful owner, 
while he is getting the same amount of 
exercise with his pleasure that he would 
‘on the ordinary velocipede. 

The toy is light in weight 
and easy-running, and the 
bridle is adjustable. 


mechanism in the central 


Within the hobby-horse is a sprocket connected with 


the wheels through m¢ 


Onc of these steam-operated sawing machines attended by agangof four 
‘men will perform more work in an eight-hour day than thirty woodmen, 


Felling Trees Economically with a 
Mechanical Swordfish 
Ti growing demand for lumber in 
ngland and the shortage of labor 
has resulted in the invention of a tree- 
felling machine which is said to perform 
more work in an eight-hour day than 
thirty woodmen. A feature of the 
machine is the cleanness of the cut and 
the closeness to the ground at which 
the saw works, leaving no trunks 
standing and thus preventing waste. 

The machine is mounted on removable 
wheels for transporting it from place to 
place. It consists of a steam cylinder 
fifteen inches in diameter with a piston- 
rod having a nineteen-inch 
stroke. It is attached to a 
light wrought-iron frame of tri- 
angular shape, so that the saw 
can be fed up to its work by 
means of a hand-wheel worm. 

The saw is fixed to the end 
of the piston-rod and the teeth 
are designed to cut on the 
inward stroke only. The blade 
slides between guides, and there 
is no ibility of’ buckling. 
The boiler is heated by refuse 
wood picked up wherever the 
machine may be used. 

It is especially advantageous 
for clearing timber from land 
destined to be used for build- 
ings, parks or roadways, where 
an even surface is essential. 


A Daylight Developing-Tank 


An ingenious apparatus which enables the photog- 
rapher to develop his photographic plates in daylight 


LL outdoors is the vast laboratory 
of the camera enthusiast when he 
is taking pictures; but when he de- 

velops them he has to confine himself toa 
stuffy, insanitary darkroom and there 
work as best he can with acids, despite the 
developing tanks on the market. 

Had Colonel Roosevelt a suitable and 
convenient means 


he could have his plates developed (he 
had intended to reach this place fully 
sixteen months earlier) he discovered 
that his pictures were worthless. 

To provide the photographer with an 
apparatus which will make it possible 
for him to develop his plates as soon as 
he desires, and to enable him, at the 

same time, to 


for developing on 
native soil his pic- 
tures of the River 
of Doubt they 
might have been 
saved. As it was, 
a large and valu- 
able collection of 
photographic 
plates was lost 
when the supply 
boat carrying 
them was cap- 
sized. The plates 
were recovered 
but immersion 
had ruined them. 

Misfortune of a 
somewhat similar 
nature attended 
the exploration 
party headed by 
Carl Akeley, the 
hunter and natur- 
alist, on one of 
his trips into 
Darkest Africa. 
The climate of 
Africa is particu- 
larly severe on 
photographic 
materials. = Mr. 


work independ- 
ently of the dark- 
room, Raymond 
A. Woodman, of 
Mitchell, South 
Dakota, has in- 
vented a develop- 
ing tank by means 
of wi plates 
may be loaded as 
well as developed 
in daylight. 

In’ brief, the 
apparatus con- 
sists of a transfer- 
ring-hopper 
which is nothing 
more than a 
receptacle for 
transferring the 
plates to the de- 
veloping tank; a 
lock-bar which 
| locks the plate- 
holder of the 
camera securely 
to the hopper; a 
locking-dog, 
which, when re- 
leased, enables 
the hopper: to 
enter the tank 


Akeley had taken 


with the plate, 


a large number of 
animal and native 
pictures but he 
was wounded by 
a charging 
elephant. When 
he arrived at the 
first place where 


‘The daylight developing tank ready to receive 
its first plate. At the top is shown the transfer- 
ring-hopper with the plate-holder held securely 


in place by the lock-bar. The tank proper 
consists of a handle and a quadrant with twelve 
the twelve interior com- 


open the admitting slot just long enough for the 
plate to pass through; a funnel through which 
the developer is poured, and a waste-valve drainage 


716 


and a handle and 
quadrant with 
twelve points 
representing the 
twelve _compart- 
ments for plates 
in the tank. 
When using 


Mr. Woodman's appara- 
tus the first operation 
consists in placing the 
handle of the developing 
tank on the first position 
of the quadrant, on line 
marked I, This insures 
the insertion of the first 
plate in compartment I 
of the tank. The plate- 
holder of the camera is 
then removed from the 
camera box and placed in 
the _ transferring-hopper 
for its entrance into the 
tank, After it has been 
securely fastened to the 
hopper by the operation 
of a lock-bar, the slide on 
the holder is withdrawn 
without exposing the 
plate. 

Because the transfer- 
ring hopper is lined with 
black felt, making a light- 
tight joint with the holde: 
the plate is protected 
from the light while it is 
being passed from the 
holder to the hopper. 

Next, the plate is pro- 
jected into the tank. This 
is done by releasing the 
locking-dog attachment 


Pouring the developer into 
the tank through the funnel. 
The plates are left in the 
solution for about ten minutes 
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for 
the plate to pass through 


fixing bath in the same 
way for fifteen minutes 


(-———-- 
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and pulling back the 
handle, which opens the 
admitting slot and closes 
it automatically as the 
handle is released. This 
protects the plates in the 
tank while the plate- 
holder is being changed. 

The handle on the hop- 
per isthen advanced to the 
second line on the quad- 
rant, the plate-holder 
is reversed, and another 
plate inserted. The oper- 
ations are repeated until 
the tank is loaded. At 
this point the transfer- 
ring-hopper is pulled out 
of theslotin the tank cover, 

The plates are now 
ready to receive the de- 
veloping and fixing bath. 
It is not necessary that 
all twelve plate com- 
partments be filled to 
carry out the developing 

operation. One plate 

may be developed as 

casily as twelve. How- 


‘The plates removed in bulic 
from the tank after the fixing 
bath. They arenow ready to be 
thoroughly cleaned and dried 


Toys That Obey Your Voice 


Talk, sing, whistle, clap your hands 


and they perform their antics for you 
last two or three 


ITHIN the 
years a number of inventors 


have turned their attention 
to the making of toys. The re- 
sult has been a series of con- 
trivances of great original- 
ity and novelty. Asan 
example of these 
new arrivals, 
the various sets 
made up of toy 
I-beams and 
cog-wheels and 
such by which 
young builders 
construct mar- 
vels in the way 
of bridges and 
engines and 
clocks, etc., 
may be cited. 
Still another 
toy consists of 
long wooden 
rods which may 
be put together 
in such assorted ways that anything 
from a windmill toa realistic airship may 
come into being. But for sheer novelty, 
a new style of toy devised by a New 
York inventor, Mr. H. Christian Berger, 
y strongest hold on the atten- 


& 


tion. 
Everybody knows that a loud 
sound may so jar a tele- 
phone transmitter that 
will cause a wave of elec- 
triccurrent to flow through 
an electromagnet, or in 
some cases, a relay, and 
cause the electromag 
net or the relay to 
act. If the jar is & 
great enough to cause 

the electromagnet to | 


release a spring or 

lever you can imagine 

the possibilities. = 
On this principle > === 


Mr, Berger has built 
a little kennel six or 


‘The secret of the wireless pup’s obedience to 
the clapping of your hands is a microphone 


Woue TROUGH 
Won coin 
Sienna, 


seven inches high with a 
wooden bull-dog in mission 
nish standing half way 
out of the entrance. 
Blow a shrill whistle 
or clap your hands 
» and the dog in- 
stantly leaps 
out of his ken- 
nel. He seems 
alive, and yet, 
when’ you pick 
him up, you find 
that he is so 
much dead 
wood, without 
‘a spring or me- 
chanical attach- 
ment of any 
kind. The ex- 
planation is 
that the sound 
of the whistle or 
of the hand- 
clapping has af- 
fected a_ tele- 
phone transmitter concealed within the 
kennel, causing an electromagnet to re- 
lease a spring which propeled the dog 
outward. 

Still another toy which utilizes the 
sound-wave-telephone-transmitter_ prin- 
iple is an imposing toy bank. To de- 
money in the bank, you place the 
coin on a lever lying across the front 
steps, clap your hands, and_ presto! 


~ 


Place the coin on 
thelever,clap your 
hands, and presto! 
the lever “flops” 
it into the bank 


FLAT PIECE OF 
ETAL OR TLDPPER 
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the lever “flops’’ the deposit str: 


htway 
into the bank, a hole luckily having been 
cut in the front door at a convenient 
point to permit this hurried entrance of 
the coin. No deposit slips are needed. 
The bank will as readily accept a trouser’s 
button or any other flat round object 
as it will a coin. However, the con- 
trivance has enough action to adequately 
satisfy all demands made by a youthful 
banker. The interior mechanism of the 
bank is much the same as that of the dog 


kennel. m/f ‘ 


Ina third toy 
the loud report 
from a gun actu- 
ates the mech- 
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box from the 
which projects a bent 
piece of heavy wire 
serving as a perch 
for a small stuffed 
bird about the size of 
acanary, The owner 
of the toy pla 
sharpshooter. By his 
accurate marksmat 
ship he causes the bird to depart this life. 
‘The weapon with which he is equipped 
is a deadly “pop-gun,” which fires the 
usual cork projectile, tethered to the gun- 
barrel with a string. Standing off several 
feet from his prey, the young sharp- 
shooter takes careful aim. Bang! Off 
falls the bird from his perch, theoretically 
shot dead. It even matters not that the 
cork could go no further than the yard 
r two of limiting string; the bird is 
ot” just the same. Likewise (and 
whisper it!) the marksman can even 
point the gun at his own head instead of 
at the prey; yet the bird on the other 


lie will dance 
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side of the room falls off its perch pre- 
cisely as before. The explanation is that 
the sound from the gun has affected a 
form of telephone transmitter as it did 
in the other toys, here, however, result- 
ing in a jiggling of the bird's perch, caus- 
ing it to lose its equilibrium and to 
fall off. 

In the fourth contrivance a dummy 
figure is made to dance a jig in response 
to a tune whistled or sung. Details of 
the toy’s workings are explained in the 
drawing. Because whistled or vocal sounds 
are more delicate than the 
noise produced by clapping 
hands or the 
shooting of a 
gun, it Is neces- 
sary in this toy 
to insert a relay 
in the telephone 
transmitter cir- 
cuit. The trans- 
mitter works the 
relay and the re- 
lay controls the 
dancing. Inthe 
other toys the 
transmitter is 
directly con- 
trolled. The dummy produces a variety 
of weird steps from a Charlie Chaplin 
shufile to an old-fashioned Negro “hoc- 
down” dance. 

The appl n of the principle is only 
limited by the imagination and ingenuity 
of the inventors and manufacturers. It 
will be a great relief to Santa Claus to 
find that he is to receive this kind of help 
in his toy-making; for the poor old fel- 
low has been sadly perplexed during re- 
cent years by the precocious brand of 
twentieth century youngsters, who are 
constantly demanding something differ- 
ent and preferably something capable of 
energetic and more or less spontaneous 
action, as in the electromagnetic toys. 
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bird never fails 
to fall off. It is the 
“bang” and not the 
shot that theoretically 


stance, point the gun 
at yourself and he will 
fall off just the seme 
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Keeping a Deep Hole Straight 


N ALL deep borings the diamond drill 
deviates considerably from its starting 
direction, and it is sometimes very desir- 
able to obtain a survey of the hole. The 
device here shown, which is the invention of 
Charles B. Galvin, of Cornwall-on-Hudson, 
New York, consists of a steel tube, ranging 
from fifteen to thirty feet long, with means 
for indicating and recording any departure 
of its axis from a straight line. A geometrical 
straight line, tangent to the curving axis of 
the hole, is established by the projection 
upon a disk of sensitized photographic 
paper of the image of cross-hairs etched 

on clear gla: Thus, if the hole is 


Applying the perfectly straight the image of the 
Bhctosrephing center of the cross-hairs will coincide 
device toadeeP with the center of the paper disk, and 


if not, the distance from the image of 
the center of the cross-hairs to the center 
of thedisk represents the amount of devia- 
tion or rate of curvature of the hole. 

‘al and horizontal directions 
are hed on the paper prints by 
means of the image of a weight, which 
may be either a plumb-bob or a ball, free 
to roll to the lowest point 
immediately in front of the 
paper. A diameter drawn through 
the center of the paper and the 
center of the print of the ball or 
is of the bob indicates the 
vertical and the one at right 
angles to this, the horizontal, 
To these lines the lateral and 
vertical deviations respectively 
are referred. 

A source of light, which may be a one 


mine whether it 
is straight or not. 
The sensitized 
photographic 
paper is at the 
extreme bottom 
of the device 


Above: Apho- or two-candlepower battery lamp, cur- 
tograph which rent for which is supplied from the 
represents the 


surface via the cable, is situated in the 
focus of a condenser-lens. A well-defined 
image of the cross-hairs is thus projected 
on to the paper disk at the other end of 
the tube, by means of the objective lens 
which is interposed at the proper focal 
distance between the cross-hairs and the 
paper. The distance from the cross-hairs 
to the objective would usually be from two 
and a half to three and a half or four feet 
and from the objective to the paper, from. 
twelve to twenty-five or thirty feet. 
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amount of devi- 
ation or rate of 
curvature of the 
hole. At left: 
The location 
and arrange- 
ment of the pho- 
tographing de- 
vice. The lamp 
is at one end of 
the tube and the 
Photographic pa- 
per at the other 


Defending the United States 
with Motor Torpedo Boats 


How deadly torpedoes can be safel: 


ly carried on high-speed motor boats 
could be prevented by their means 


By Edward F. Chandler 


and how the landing of an enemy 

N THE Atlantic coast alone there 

are no less than one hundred and 
sixteen undefended points where 
an enemy could land troops. 
York, long considered invulnerable, is in 
reality helpless. Its guns are so mounted 
that an enemy fleet could lie off Far 
Rockaway and throw shells into Four- 
teenth Street. Not one of our guns 
could touch the invader. 

Our own army officers have pointed 
out that 400,000 men could easily be 
landed on the Atlantic coast; that they 
could possess themselves of a line three 
hundred miles long, extending from 
Lake Erie to Chesapeake Bay; that they 
could hold that line at the rate of one 
man for every three yards or 176,000 for 
the entire length; and that the rest, 
224,000 strong, could cut off ten of our 
states, all of our great manufacturing 
establishments, our munition plants, and 
our richest cities and financial institu- 
tions from the rest of the Union. In our 


harbor defences we have less than 
15,000 men, who must remain where 
they are stationed to serve their guns. 

Against this foreign invading force we 
could oppose no adequate, resistance. 
The popular notion that we “‘can lick all 
creation” with pitchforks and shotguns 
s no justification in our military 
history. In the War of 1812, Washing- 
ton was defended by 5,400 raw recruits, 
mostly militia and volunteers. About 
1,500 British soldiers ignominiously drove 
out the American defenders of the 
capital with a loss to themselves of only 
eight killed and eleven wounded. 

Years must elapse before our coast 
defences and our mobile army can be 
developed into fighting units capable of 
frustrating an invasion of our seaboard 
states. In the meantime we must make 
the most of the civilian matériel at hand. 
And so we find that during the month of 
September the Navy taught a handful of 
motor-boat owners how to look for sub- 


instruments and would harbor from ten to fifteen 


WIRELESS STATION. 


Proposed motor torpedo-boat stations would be equipped with wireless 
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marines, how to locate mines, how to act 
as scouts and patrols, and how to per- 
form, in general, the functions of a 
mosquito fleet. The Navy Department 
has gone even further. It has recom- 
mended the adoption of designs for 
power boats, which are to be so con- 
structed that they can mount a gun in 
the bow in time of war and yet not in- 
terfere with their use as pleasure craft 
in time of war. These vessels can be 
employed only near shore for patrol 
duty. 

Our thousands of miles of coast line 
can never be so perfectly protected by 
shore batteries that a landing by a 
hostile force is impossible. A powerful 
navy must always be relied upon to en- 
gage the fleet that is convoying a fleet of 
hostile transports. Since we are a fourth 
rate naval power it is not likely that our 
shipswill be able to cope successfully with 
the superdreadnoughts and batt 
ers of any great European power. It 
would seem as if the transports would 
surely land their troops after the defeat 
of our small battle fleet. Coast defence 
submarines would naturally be used to 
thwart the attempt at 
They must be mobiliz 
At present our submarin 
those of Germany or England, and we 
have not enough of them to defend thou- 
sands of miles of coast. What is more, a 
modern submarine costs $600,000. 
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Limitations of the Motor Boat 


It is very evident that we need a 
weapon of defence which can be created 
almost overnight, as it were, which shall 
be at least as effective as a submarine, 
and which will appeal to the imagination 
and patriotism of coast dwellers. No 
doubt the motor boat meets the situa- 
tion, and for that reason the efforts of 
the Navy Department to enlist the 
services of motor boat owners in the 
cause of national defence are com- 
mendable. 

But the possibilities of the motor boat 
were hardly revealed in the recent 
maneuvers. Handled as they were last 
September they would have been power- 
less to prevent the landing of an enemy. 
Our Navy Department sees in the motor 
boat only a scout, a submarine antago- 
nist, a mine detector, and not its larger 
possibilitie 

There is no reason, to my mind, why 
the high-powered motor boat should not 
be employed to carry and discharge 
torpedoes. A torpedo, whether it is 
ried and discharged from a submarine, 
torpedo-boat destroyer, or a motor boat 
will sink the largest battleship with equal 
effectiveness. But it must be carried 
safely and launched accurately. How 
this can be accomplished the accompa: 
ing illustrations of a motor boat of my 
own design reveal. 


‘The torpedoes are attached to the hull, one along each side of the keel. 


Above: Diagram 
of the plan of the motor boat and end view showing the torpedoes suspended in position 
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A modern torpedo is ni 
and twenty-one inches in 
it weighs over a ton. Obviously it can- 
not be carried on the deck of a small 
motor boat, or in an overboard tube. 
Accordingly I have devised a method of 
attaching torpedoes to the hull itself, one 
along each side of the keel. Thus sup- 
ported the torpedoes neither add nor 
subtract from the weight of the vessel; 
for the torpedoes have neither positive 
nor negative buoyancy. There may be 
a slight reduction in speed; but that 
disadvantage is far outweighed by the 
formidable character of the weapon 
carried. No launching machinery is 
required; the mere starting of the 
torpedo-propeling machinery is enough 
for launching. The torpedo is so sus- 
pended that it can be dropped off, what- 
ever may be the speed of the ‘vessel. 
Still more important, the torpedoes are 
launched with the motor boat bow on, 
thus facilitating fire-control. The motor 
boat need only be pointed at its target; 
a torpedo launched from a deck-tube, 
athwartship, as on a torpedo-boat de- 
stroyer, may miss its mark because of a 
heavy roll. To be sure a motor boat will 
pitch; but pitching is never so marked 
as rolling and is more easily allowed for. 

But is it not dangerous to carry 
torpedoes in this way? May not the 
motor boat be blown up by its own 
weapons? Rare experience convinces 
me that so long as the pistols in the war- 
heads of the torpedoes are locked (and 
they will be unlocked only when the 


Should an invasion ofthe United States be attempted the frst first i 
the horizon would be immediately attacked from all directions by the mosquito fleet 


torpedo is to be fired) there is no danger. 
A warhead, even though it is filled with 
five hundred pounds of guncotton can 
withstand a severe shock. 

At intervals of about one hundred 
miles along our coast stations would be 
maintained for ten or fifteen motor boats. 


How the Motor ronpeie Boats Would 
Defend Us 


Imagine, now, an attempt to invade 
the United States. Two hundred miles 
at sea our fleet is engaging the enemy's 
battleships in an effort to stop him from 
reaching our shores. The outcome of 
the battle is at least doubtful. Mean- 
while his transports steam on. A motor 
scout sees them. At once the wireless 
telegraphic key of a radio operator 
flashes to the nearest boat station the 
number of the transports and their 
bearing. The news is wired from station 
to station. A veritable swarm of motor 
torpedo boats sets out. Their com- 
mander employs regulation torpedo- 
boat tactics; a dozen boats are sent 
against a single vessel; one at least will 
strike a telling blow. The boats lie low; 
they are difficult to hit. The enemy's 
transports, on the other hand, are large 
and very distinct. Moreover, the range 
is a mile and a half. The pistols in the 
war heads are set. A half dozen tor- 
pedoes are launched at once against the 
broadside of the transport. There is 
the thunder of an explosion; a troopship 
dives head foremost into the waves; 
three regiments perish. 


The Automobile Street-Car 


Six-wheeled traffic carriers which are remarkable for 
their short-turning radius and for their flexibility 


VOLVED from the jitney, a new 
type of trailer has been built to 
convert any automobile into an 

eighteen-passenger bus. It is based on 
the century-old principle that an animal 
or vehicle can pull more than it 
cancarry. Yet the vehicl 

new in that it is the first 
application of the trail- 
er principle for haul- 
ing passengers, and 
in that the trailer- 
wheels track with 
those of the auto- 
mobile, to which 
it is attached by 
anewmeans, thus 


producing a ve- 
hicle of short- 
turning rai s, 
an advantage 
on congested 
streets. 

The 


er, 


system, Paths gets 
type of vehicle 

is called, is adaptable for feeders to 
trolley lines and as a traffic tester of pro- 
posed new routes. It even bids fair. to - 
revolutionize street-car traffic in our 
cities by supplanting the stree en- 
tirely because it makes tracks unnec 
sary, as well as poles and power houses, 
on all of which the original outlay and 
maintenance cost are high. 

The trailers, which are made in two 
sizes, one for eighteen and the other for 
twenty-five passengers, can be attached 
to any automobile by removing the body 
aft of the front seat, which is retained for 
the driver and one passenger. The re- 
maining passengers are carried in the 
trailer, which is supported on a pivot 
arrangement at the rear of the auto- 
mobile. 

Another somewhat similar six-wheeled 
automobile is shown in the illustrations 
opposite. It differs from the former in 
that it is made of Ford parts and employs 
the unusual construction of mounting 
the body flexibly on the frame at two 


passenge 
bus with trailer wheels attached (Fadgl System) 


points instead of attaching it all along its 
length. The autoport, as the vehicle is 
called, will carry 2,500-pound loads and 
may be equipped with an ordinary ex- 
press body as well as one for bus service. 
It consists of a Ford chassis to 

the rear of which is connected 

1 two-wheeled trailer 
le up of the front 
end of a second Ford 
frame, front axle, 
spring and wheels, 
the latter being 
the rearmost 
wheels of the 
completed vehi- 
cle. In addi 
tion to this 
frame, which is 
pivoted to the 
rear end of the 
chassis frame on 
sswise bar, 
there is another 
rectangular 
wood frame- 
work which joins the rear wheels to the 
ng of the Ford driving axle, or that 
hich the middle pair of wheels is 
carried. The forward end of this frame- 
work is also mounted on pivots on two 
straps around the axle casing, one near 
is pivoted to two 
bars on the metal Ford frames, each 
bar being midway. between the center 
wheels and those at the front and rear, 
is load 


‘wheeled automobile 


equally over the si 
Due to the pivoted connections of both 
the trailer frames and that of the body, 
any one pair of wheels i 
road obstructions without ri 
body an equal height. The steering 
arms of the front and rear sets of wheels 
are connected by longitudinal cables 
attached to pivoted triangular-shaped 
equalizers at each end. Thus in round- 
ing corners the front and rear wheels 
turn at opposite angles, tracking with 
each other and giving a short turning 
radius, one of the special features. 


TA 


Wonderful Six-Wheeled Automobiles 


Above: An ingenious 
six-wheeled automo 
bile, with the body 
mounted flexibly on 
the frameat two points 
(Autoport System 


At right: The auto. 
port can carry 2,500- 
poundloads. Anyone 
pair of wheels is able 
tomount obstructions 
without interfering 
with the other sets 


PIVOTED POINTS OF SUPPORT 
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Above and below: The two pivoted points of support in the autoport sys 
tem distribute the load equally over six wheels. The steering armsof both 
front and rear wheels are connected by cables to equalizers at each end 


PIVOTED POINTS OF SUPPORT 
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A curtain of cold water falling on a screen in front of the 
furnace partially neutralizes the effects of the terrific heat 


A Water Curtain to Protect Workmen 
from Intense Heat 


N OUR rolling mills the output of 
finished material falls off in the hi 
summer months, due to the intense hea 
radiated by the furnaces. Several 
means have been devised to protect 
workmen from these infernos. Among 
the most recent is a water curtain 
shown in the accompanying illustration, 
It consists of a rectangular-shaped 
sheet-metal screen suspended by three 
door-hangers placed on an iron track. 
The two furnace en- 
trances have angle-iron 
around their edges to 
keep the water from 
affecting the fire. 
Riveted to the bot- 
tom of the screen is a 
trough which receives 
the falling water and 
conveys it to a drain 
pipe. At the top, 
extending lengthwise, 
is the spray pipe. 
This is equipped with 
arow of small holes in 
the bottom, through 
which the water 
flows against the cur- 
tain. The spray pipe 
is capped at one end. 


How Nature Puts the 
Pop in Popcorn 
ATURE tad filled a 

grain of popcorn 
with tightly packed 
starch-grains. The in- 
terior of the grain is 
divided into a large num- 
ber of cells, each of 
which may be likened to 
a_tin box, the walls 
of which are sufficiently 
strong to withstand con- 
siderable pressure from 
within, Upon the appli- 
cation of heat the mois- 
ture present in each little 
box is converted into 
steam that finally es- 
capes by explosion. In 
some cases the explosions 
are of great force. 

A very high degree of 
heat is required for satisfactory popping. 
This causes most of the cells to explode 
simultaneously, The grain of corn then 
literally turns inside out, and is trans- 
formed into a relatively large mass of 
snow-white starch, 


A Mail Box Big Enough 
to Keep House In 
ES year the residents of Syracuse, 
New York, invite their nearby 
friends and the rest of the world to the 
New York State Fair, which has been 
held in that city for 
ny years past. This 
year the Syracusans 
waxed eloquent and 
designed the huge 
mail box, shown in 
the accompanying il- 
lustration, for mailing 
several thousand 
letter and post-card 
invitation 
The box is about 
twelve feet high, six 
feet wide, and eight 
feet long. It was so 
big people couldn't 
mail their letters in 
the usual way, so 
dainty postmistré 
was installed. 
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A “Sandwich-Man” Clad in Why Gold Pieces Are Always 
an Imitation Bullet “Doctored”’ 

‘O, THIS is not a new HY don’t jewelers melt 

type of diving suit, or up $10 and $20 gold 
a patent respirator used to pieces in order to use the 
repel a gas attack, or a new- metal in the manufacture of 
fangled barrel for the fellow gold jewelry? Indeed, gold 
who has lost his clothes. It pieces were used some forty 
is merely an_ advertising ago by enterprising 
stunt, a sort of super-sand- jewelers and with success, 
wich-man, to attract the too—until the practice was 
eyes of the curious. On the stopped in a very novel 
back of the device are letters but effective way. In those 
which describe a product on days jewelers bought enough 
the market. The -conical $10 and $20 gold pieces for 
headpiece resembles alumi- the work in hand. The gold 
num, and a circular opening was melted, the necessary 
is cut in it just large enough alloys were added, and all 
for the wearer to see his way manner of fine Etruscan 
ahead and breathe comfort- work was turned out. 
ably. The shorter the wearer It was not long, however, 
the more mysterious be- before the Government be- 
comes the appearance of the The newest recruitto gan to wonder what was 
powderless bullet. If no {he peaceful army of becoming of its gold pieces. 
part of the body except the The officials knew the people 
feet are visible as the bullet wends its were not hoarding gold, so a quiet 
way down the avenue, it is pretty sure investigation took place. It was then 
to be the cynosure of thousands of ‘overed that the makers of gold 
wondering eyes. jewelry were to blame. Having found 
the , it was not difficult, for the 
officials to find a cure. They did it 
by “peppering” the coins with 
iridium. Resembling black 
emery in the crude state, 
iridium requires a heat 
of 3,542 degrees Fah- 
renheit to melt it. 
Gold, on the other 
hand, can be melt- 
ed at 1,913 degrees 
Fahrenheit. It is 
easy to see, then, 
how the unsuspect- 
ing jeweler, melting 
up his gold pieces 
at the temperature 
required, gota large 
number of unmelt- 
ed specks of iridium 
in his metal when 
it cooled. 

You can imagine 
his dismay when 
his analysis and 
deductions re- 
vealed that he had 
been trapped. 


Kneading Potter’s Clay 
with the Bare Feet 
HE illustration 
shows a man sub- 
duing a pile of recal- 
citrant clay. If it 
were possible to use 
his hands in knead- 
ing the clay the 
man would no 
doubt prefer to do 
so, but without a 
mechanical _knead- 
er he is obliged to 
use his feet, which 
method has been 
used for many cen- 
turies in the old 
world. 

It requires no 
little amount of 
strength to knead 
clay, and when the 
feet are employed 
the weight of the 
body is utilized. 


Quebec’s Disastrous Bridge 


How the principle of a diver’s spring board is ap- 
plied in the building of the biggest cantilever bridge 


By C. E. Drayer 


One of the cantilever arm- 


diagonals being placed-in position. 


Like the oper: 


compression 
tions of an army in the field, the work of erection has a dash of danger and romance. As 
the success of the army in action is due to the output and character of the shops behind 
the lines, so the speed of erection of a structure is due to the excellence of the shop work 


HE new Quebec cantilever bridge 
inks among the most important 
and brilliant of all construction. 

The boldness of a great general in war 
pales by the side of the courage of its 
builders, who had little precedent to 
follow in some of its al and most 
difficult features of design and erection. 
Besides, they had to proceed in the 
shadow of the ghastly catastrophe of its 
predecessor which crumpled and fell, 
carrying to death nearly a hundred men: 
That this shadow was not an imagin- 


ary one is evidenced by the recent 
disaster when the suspended span fell 
from fifteen feet above the water while 
being hoisted to position. 


The best 
engineers in American erred not in 
design, but, if at all, in failing to 


3 


be superhuman. The latest failure 
can del for but a short time the 
finishing of the great structure. Very 
soon the successful placing of a new 
span will be recorded. 

It all happened in about five seconds. 
While practically all dependable evidence 
of the cause of the last disaster is under 
two hundred feet cf water, eye witnesses 
agree that, following a report like a 
cannon, the south upstream corner 
slipped’ off its lifting girder and cork- 
screwed into the river. 

The most probable explanation of the 
failure is that the steel rocker casting 
under the south upstream corner sudden- 
ly crumpled (see diagram page 732). 
The truss then dropped on the short 
cerrying girder, kicking it out, or 
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turning it enough to let the corner of 
the truss slip off. Had the accident 
happened an hour earlier, many promi- 
nent engineers of the United States and 
Canada who were on the span witnessing 
the lifting would have been lost. As 
it was but a dozen lives were lost. 
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of the cantilever arm of nickel steel, 
which contains one per cent of nickel and 
is one third stronger than ordinary steel. 

The designer must consider first the 
natural and artificial limitations of the 
location and then the traffic to be 
carried. At the location of the Quebec 


The failure 
of the summer 
of 1907 cannot 
happen to the 
new bridge. 
Whilethelower 
chord of the 
old bridge was 
but four and a 
half feet square 
and had seven 
hundred and 
eighty-one 
square inches 
of solid steel in 
its cross - sec- 
tion, the same 


Diagram of the new Quebec Bridge, ““X" marks the 
point where the bottom chord of the old structure 
crumpled. ‘The expansion of cantilever erm end 
suspended span, due to temperature changes, is 

taken up by brake shoes at the connections, each 
capable of resisting a force of one hundred and 
twenty-five tons. Even the difference of temperature, 
due to one side of the bridge being in the sun and 
the other in shadow, was calculated with accuracy 


bridge, the 
channel of the 
St. Lawrence 
River is nearly 
two hundred 
feet deep. The 
stream is swift 
and subject to 
high tides. The 
trafficof ocean- 
going ships 
must not be 
interrupted 
These con- 
siderations, 
together with 
the kind of 


chord of the 
new bridge is seven feet two inches deep 
and ten feet four inches wide and has a 
cross-section of nineteen hundred and 
two square inches of steel—two and a 
half times the amount in the old bridge. 

The familiar spring board at the 
swimming hole is a 
good example illustra- 
ting the principle of 
cantilever construction 
adopted for the Quebec 
bridge. The load 
carried by the proj 
ing portion, which 
supported by a weight 
at the back end suffi- 
cient to keep it from 
raising. ‘The suspend- 
ed span is like the boy 
standing on the end of 
the spring board. The 
suspended span and 
cantilever arm tend to 
raise the anchor arm, 
which must be heavy 
enough to prevent that 
under any circumstances. Naturally 
the bridge engineers desired to keep the 
suspended span and cantilever arm as 
light as possible. Hence they made all 
the truss members of the suspended 
span and the greater part of the trusses 


suspended 


was raised by 


The method of 


span 
‘When the tide came in, the span 
was afloat and was towed by tugs 
to the bridge, where it was an- 
chored to the hanging trusses and 
coupled to the hanger slabe. It 


foundations 
available, determined that the span over 
the channel should be eighteen hundred 
feet long, ninety feet longer than the 
famous Firth bridge in England, hereto- 
fore the longest span ever built. The 
length of span, together with economy 

and rapidity of ere 
tion, determined the 
type of bridge, a canti- 
lever. The bridge will 
carry a double track 
railroad and two side- 
walks. 

After the main di- 
mensions of the steel, 
“superstructure” it is 
called, had been figured 
out, plans for the ma- 
sonty were made. The 
north stone masonry 
pier was carried to fifty 
feet below the bed of 
the river, twenty feet 
above pel rock, where 
a satisfactory founda- 
hydraulic jacks tion was found in the 

form of large and small boulders firmly 

wedged together. The south pier en- 
countered sand for the whole distance. 

So it was carried to bed rock, eighty-six 

feet below the river bed. Most of the 

sand was removed by blowpipes. 


raising the 
in position. 


The Quebec Bridge—A Modern Wonder of the | World 


and the Terrible Disaster that Befell It 


Above: The steel 
frames hanging 
from the end of the 
cantilever arm. The 
picture shows the 
hanging trusses in 
place. To the right: 
The — wind-bracing 


Below: The sus 
pended span, weigh- 
ing 5000 tons, pho- 
tographed at the 
instant the mass 
struck the water 
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If the reader will pause a moment to 
look at the accompanying photograph of 
the bridge, he will note a series of 
perfectly good capital K’s made up of 
vertical steel posts and diagonal rods. 
This picture shows also the traveler, 
which is nothing more or less than a 
great steel tower 
carrying gigantic 
movable cranes on 
top to handle the 
heavy pieces of 
steel, some weigh- 
ing one hundred 
tons. By examin- 
ing the diagram of 
the bridge, it will 
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connecting the shoe and tower. It is two 
anda half feet wide and weighs six tons. 

Two sets of massive steel temporary 
viaduct were built under each anchor 
arm, one set to carry the floor system, 
which in turn carried the traveler; the 
other to support the lower chords. 
During the winter 
of two years ago, 
the traveler, weigh- 
ing a thousand 
tons, was built on 
the north shore. In 
the spring it was 
moved to the main 
pier and the shoes 
placed. The travel- 


be seen that both 
north and south 
sections of the 
bridge, symmetric- 
al about the main 
piers, are made up 
of a series of K's. 
The “K" system 
has a number of 
advantages for a bridge of great size. 
Chief of these is that during erection of 
the cantilever arms, cach panel or “K" 
can be completed without temporary 
supports and the traveler moved out to 
the end. It will be remembered that 
conditions at this bridge site made 
temporary supports out of the question. 

The top chords of the arms are in 
tension; that is, the forces acting upon 
them tend to stretch them. So, they 
are made up of great eyeb: 
‘of them on either side of the main posts 
having a cross-section of eight feet of 
solid steel. The bottom chords are in 
compression; that is, the forces acting 
on them tend to shorten them. 

‘The great post over the main pier is 
three hundred and ten feet high and 
weighs fifteen hundred tons. It is 
composed of four posts latticed together 
into a rectangular tower nine feet by 
ten feet. The shoe under the main post 
has a bearing on the stone pier of twenty- 
two feet by twenty-six feet and is 
nineteen feet high, and weighs four 
hundred tons. Like some other parts of 
the bridge, it was shipped in pieces, 
each weighing one hundred tons. An- 
other measure of the magnitude of this 
modern wonder of the world is the pin 


“Sider? 


aststee! rocker 
which probabl 
Foiled First. 


How did the disaster occur? Probably the steel 
rocker casting under the south upstream corner 
suddenly crumpled. The truss then dropped on 
the carrying girder, kicking it out or turni 

enough to let the corner of the truss 


er then moved back 
from the main pier, 
placing the lower 


water chords on the 
Probably the steel. te™Mporary via- 
ducts. It was 
moved out to the 


main pieragain and 
on the way back 
the trusses erected up to the point where 
the vertical and diagonal legs of the “iK” 
intersect. Arriving at the anchor pier, 
it began to erect above the intersection 
of the legs of the “! 

Thus the anchor arms were erected. 
But when the traveler reached the 
main pier, it naturally had to erect the 
cantilever arm in front of it, panel by 
panel. A “flying bridge,” ‘projecting 
forward from the finished work, carried 
the permanent work of the panel until 
it was riveted up. The flying bridge was 
composed of pieces of steel with one end 
fastened to the completed work, the 
other projecting out into space and held 
up by suspension rods. 

The suspended span was assembled 
in a shallow cove some three miles below 
the bridge at the same time the south 
cantilever arm was being erected. Six 
barges thirty-two feet wide by one 
hundred and fifty feet long were placed 
under as many panel points. When 
the tide came in the span was afloat and 
was towed by tugs to the bridge, where 
it was anchored to the hanging trusses 
and coupled to the hanger slabs. The 
plans were to raise it to its final position 
in a few hours by eight one thousand-ton 
hydraulic jacks, two at each corner. 


Making the Musi 


c Fit the Screen 


The picture is rehearsed with the orchestra 
accompaniment and mechanical cues prepared 


HEN the hero's mother is gasping 
her final blessing as she prepares 
to depart from the screen to a 
celluloid heaven and the orchestra in 
the pit accompanies the pathetic scene 
with a deafening beating of cymbals and 
a joyous roaring of snare drums to the 
tune of “A Hot 
Time in the Old 
Town Tonight,” it 
is no wonder that 
an audience de- 
cides that capital 
punishment for 
certain orchestra 
leaders would be 
an excellent thing. 
Even the best 
moving picture 
theaters occasion- 
ally stoop to “in- 
cidental music’’ 
which fits certain 
photoplays about 
accurately a 
right shoe fits a 
left foot. 
There is only 
one way to attain 
a harmonious re- 
lation between 
ma and 
incidental music. 
The two must be 
ordinated. 
Stanley W. Lawton, general musical 
director of a chain of New York moving 
picture and vaudeville theaters, has 
invented and constructed an electrical 
orchestra director which accomplishes 
this harmonious relation. The picture 
projecting machine in the booth ab- 
solutely controls the electrical orchestra 
director in the pit. The theory of the 
Lawton photoplay orchestral director, as 
it is called, is simple. By electricity, 
signals are automatically flashed to the 
orchestra from the projection machine 
on the screen as the picture progresses. 
Every few seconds a different signal 


oon 


Ooo goo ono Oo 


are duplicated on the 
by steel pegs that 


automati 


ally co- 


Inflections marked on the paper record 


flashes, informing the musicians that 
sentimental, lively, or tragic music is 
to be played. The musicians’ score and 
cues have been arranged beforehand 
during rehearsal. They merely read 
their part and follow the cues, changing 
from selection to selection as the 
signals instru 

‘The machine in 
the center of the 
orchestra consists 
of a flat, oblong 
box with red glass 
sides, which sur- 
mounts a curious 
looking cylinder or 
drum, As the 
films are reeled 
through the pro- 
jector, signals flash 
from the red glass 
box. For exampl 
if the hero’ 
mother is in 
death's embrace, 
the letters 
“TREM,” mean- 
ing tremolo, are 
flashed, and the 


eYScx0rm 


side of the cylinder ts 
contact a magnet s 

rical cue- 

system that at a recent rather 


ig but exacting test given the 
apparatus, the signal “DRUM” was 
flashed and obeyed at the very instant 
when a comedian on the screen hurled 
a chair through a window. 

No matter at how rapid or slow a 
speed the film is projected, the timing 
of the cues to the orchestra will be 
accurate. This precision is obtained by 
an electric contact-maker operated by 
a gear on the shaft of the projection- 
machine handle (see page 735). Every 
time the handle makes fifteen turns a 
worm-gear causes electrical contact to be 
made, and a current passes through wires 
to the electrical orchestra director, 
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The cylinder is divided into 
two parts. A ruled strip of 
paper encircles one side and 
fifteen lines of small holes 
the other. ‘The leader makes 
his inflection marks on the 
Paper at the first rehearsal 
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ae SE Re 
The cue-machine is placed in the center 


of the orchestra and signals flash on 
both sides at once as the film progresses 


jaced in the center of the 

The current actuates an 
electromagnet, the plunger of which 
catches in small notches in the left- 
hand rim of the cylinder and turns it 
ashort distance. Every time the contact at the 
projection machine is made, the magnet turns 
the cylinder a distance equal to one of the 
notches. The apparatus is so arranged that 
when the five or six reels of film which constitute 
the photoplay have been shown on the screen, 
the cylinder in the orchestra pit has made, in a 
sion of short steps, one complete revolution. 
ce of this cylinder which is made from 
an ordinary steel pulley, is divided into two parts, 
as shown. Fifteen parallel lines of equally 
spaced small holes, are bored around one side, 
while a strip of ruled paper encircles the other, 
When the orchestra leader views the film for the 
first time he makes small pencil dots on the 
paper cylinder, as the drum slowly revolves. He 
has fifteen ruled off columns in which to place 
dots, each column being allotted to a certain 
musical cue. Let us say, for illustration, that 
the opening scene of the film calls for loud, 
exciting music, A stationary index-card, fasten 
ed on a frame above the cylinder, informs him 
that fortissimo, or ff, shall be indicated in 
column No. 2 on the paper record. He makes a 
pencil mark in that space. As the film progresses 
its dramatic quality changes, let us say, to 
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NES 
‘A worm-gear connects the shaft of the — Leapine 70 


handle of the projector-machine with — ORCHESTRA 
the steel pegs of the cue-machine DIRECTOR 


WHEEL” REVOLVES WORM GEAR 
senti fhe necessary orchestral — ONCE EVERY Isr 
sentimental. The necessary orchestral ONCE EVERY Isr PEG 
accompaniment will be pianissimo. — Oeexators hk BELT TO MACHINE 


‘This shading is expressed, according “ANOLE CONNECTION 
to the index card, fo cotunnt NO. a Hn) 

By that time the control device on 

the projector has moved the cylinder a 
short distance, so that the pencil mark 
will be slightly lower than the first one 

‘This operation-is repeated until the film 
has run its cour The cylinder has 
made one complete revolution. 

In order that the record of musical shadings 
marked in pencil dots on the paper record may 
be indicated by the flashing of cues in. their 
proper order, the pencil dots must be duplicated 
on the left hand side of the cylinder by means 
f steel pegs fitted into the lines of holes. There 
are fifteen of these lines of holes correspondi 
with the fifteen columns on the paper record. 

The first scene, we remember, called for 
music at fortissimo, and it was indicated by 
pencil mark in column No. 2. Accordingly, a 


BATTERIES 


As the film is reeled through 
the projection-machine an 


metal peg is inserted, parallel with the mark, in electrical contact is. made 
the second line of holes. When all of the pegs, wwith the cue-machine at every 
corresponding with the pencil marks, have been Stieeat seria fee 
inserted, and the cylinder is again revolved, the contact speings snd @he prop. 
cue signals in the red glass box flash in their prop- er signal is flashed to. the 
er order. The signals are caused to flash by the orchestra. When all the reels 


metal: pegs which pres 
causing electric connections to be made, deliver~ 
ing current to the corresponding signal lights. 


nal sed have been shown, the cylinder 
smell sreings upeord, in the orchestra pit will have 
made one complete revolution 
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The signaling apparatus is placed in 
the center of the orchestra where the 
leader stands. Signals are flashed on 
both back and front simultaneously. All 
signals are in the regular musical terms. 
In order that the leader and orchestr: 
members shall not be caught unawares 
by a sudden change in music to fit a 
corresponding change on the screen, a 
warning signal is provided. This con- 
sists simply of a red light on top of the 
signal box. The method of controlling 
the warning light is the same as for the 
other cues. Organ, trumpet or drum can 
have separate signal lights attached to 
their music stands. With Mr. Lawton's 
electrical orchestra director it is possible 
to alter the music to fit a scene every 
five seconds. Few scenes are of such 
short duration as that 


Ordering Meals Electrically in 
Quick Lunch Restaurants 
ATING in quick-lunch res- 


taurants amidst a babel of 


| discordant sounds from cras 
dishes and shouts from 
frenzied waiters is a torture 
about to be eliminated. An 


electri em of orde 
for lunchrooms, clubs, re: 
taurants and hotels has been 
devised. When an order is 
given the 
waiter will go 
to one or 
more sending 
stations con- 
veniently 
placed and 
there push a 
button which 
will operate 
an annuncia- 
tor installed 
in the kitch- 
en and tell 
the _ kitchen 
hands just 
what food is 
wanted. 
The send- 
ing station 
consists of a 
metal panel 
carrying a 
number of 
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electrical push-buttons. Over each 
button is a name-plate into which can 
be placed a celluloid strip on which is 
written the particular dish which the 
push-button is to represent. 

From the sending stations cables are 
brought into the kitchen to form electri- 
cal connection between the push-buttons 
and the receiving station which is in the 
form of a cabinet, the front face of 
which contains as many electrically- 
operated indicators as there are push- 
buttons in each sending station. Each 
time the waiters press any of the buttons 
of the sending stations, the correspond- 
ing indicators in the kitchen register the 
number of orders for each dish, the in- 
dicators advancing one number each 
time the buttons are depressed. 

As long as 
any orders 
remain un- 
filled for any 
of the dishes 
indicated on 
the receiv- 
ing sta 
panel, a tiny 
red light 
flashesat the 
lower left- 
hand corner 
of each unit. 
As the or- 
ders are 
filled and 
passed out 
to the dining-room or 
lunchroom, the cooks 
press the ‘correspond- 
ing push-buttons once 
for each dish, and the 
red light disappears. 

The operating cur- 
rent is supplied by a 
storage battery. Two 
batteries are installed: 
one is serving 
e system, the other 
is being charged. 

As many as one hun- 
dred push-buttons can 
be arranged on a panel 
of a sending station 
where the list of dishes 
on the menu is very 
varied and extensive. 


Miniature Magnet -Propeled Ships 


The mysteries of window attractions explained 


Above: Although there is no 
machinery in the ships they 
sail steadily along through 
the miniature waterways 


At right: The magnet-trucks 
are run on toy-railroad sys: 
tems, with switches, stops 
and Signals under the water 


N MODEL representations 
] of the Panama Canal 
York harbor 
ture naval enga; 
sels of different sizes are made 
I through little water- 
's in a manner truly mys- 
terious, due to an inve 
by Louis 
cago. 


counLING 


‘The ships move atasteady 
rate through the water. But as you 
watch them closely, you riotice that the 
propellers are not moving. What, then, 
drives the ships? A soft, iron strip which 
hangs several inches below the hull has a 


downward continuation at each end, ter- 
minating in pole-pieces which have con- 
nection with an  electro-magnet run- * 
ning on tracks below the tar-paper-and- 
concrete “river bed.” 
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Teaching English Girls the Art 
of Milking 
= HAT are you doing, 
my pretty maid? 
I'm practicing milking, 
ir,” she said—or 
at least that is 
what the girl in the 
photograph might 
answer if you put 
the question to her 
in that way. She 
is one of a number 
of would-be-dairy 
maids who are e1 
deavoring to solve 
the problem of the 
labor-shortage in 


Sssex, England. 
The instruction 

dl are under 

the direction of the, 

Women’s War ™#d? 
Agricultural Association, and many 


women and girls, some of them less than 
twelve years old, are learning the fine 
points of the art of milking without in- 
conveniencing the cow. 

The device employed consists of a 
frame supporting a rubber bag which re- 
sembles the udder of a cow. The milk 
or substitute liquid is poured into the 
bag, from which it is coaxed by just the 
right pressure applied in just the right 
way. 


An Inventor Invents Because He 


Can't Help It 
‘O hing stands out conspicuousl; 

the race of contrivers and invent- 
ors obeys an inborn and_ irresistible 
impulse,” states F. W. Taussig, Pro- 
fessor of Economics in Harvard Uni 
versity. (‘Inventors and Money-Mak- 
ers." The Macmillan Company.) “Cart- 
wright was in difficulties almost all 
his life; yet he never relaxed his in- 
terest in any and every sort of mechan- 
ical device. Edison made fortunes and 
lost them again; but throughout he re- 
mained the same amazing and persistent 
contriver. And it would seem that no 
satisfaction from pecuniary success or 
worldly recognition equals the absorbed 
interest of trial, experiment, novel prob- 
lems, happy solutions.” 


“What are you doing, m; 
I'm practicing milking, Sir, 
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Doing the Family Washing in 
Your Rocking-Chair 

NDOUBTEDLY the 

washing - machine 
has proved to be one of 
the greatest friends 
which the erstwhile 
household drudge 
has found. Where 
there is an electric 
motor to run the 
machine it has re- 
duced the labor of 
laundering to a 
minimum. But 
there is still a cer- 
tain amount of te- 
dious labor in con- 
nection with the 
one which is run by 
hand-power. 

The illustration 
below shows an in- 
vention by A, W. Wolfskill, of Adams- 
town, Pa., which utilizes for the purpose 
the energy expended in rocking to and 
fro in a rocking-chair, Two. springs 
under the seat of the chair, one at the 
front and the other at the back, are con- 
nected with the machine in such a way 
that the slightest movement of the chair 
is communicated to the tub. It is not 
necessary to rock vio- 
ly in order to cause 

achine to whirl 
its contents rapidly, 


‘Two springs under the seat of the chair com- 
municate the motion to the washing-machine 
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Watching Dishonest Employees with 
the Aid of Mirrors 

NOVEL fraud-detector invented by 
Henry Muller, of Philadelphia, Pa., 
enables the proprietor of a business, 
seated at his desk in another room en- 
tirely separated from the room in which 
his customers are being served, not only 
to observe the actions of his employees 
but to have be- 
fore him at all 
times an ac- 
curate repro- 
duction of the 
operation of the 
cash register. 
If a dishon- 
est employee 
fails to ring up 
the proper 
amount on the 
cash register, 
the proprietor 
in his room 
above can in- 
stantly detect 
the fraud. In 
brief, the in- 
vention calls 
for a cash reg- 
ister with spe- 
cial indicators 
which project 
upward, a mir- 
ror in a clock 
or other en- 
closure on the 
wall near the 
cash register, 
and a tube run- 
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‘The Inventor of the Steam Engine Was 
Interested in Gim-Cracks 
‘ATT was interested in a quantity 
of entions and devices,” writes 
F. W. Taussig, Professor of Economics in 
Harvard University. (‘Inventors and 
Money-Makers,” The Macmillan Com- 
pany.) ‘Among them may be mentioned 
a new kind of clock which, to quote 
Watt's own 
language ‘is to 
be ranked in 
mechanics as 
riddles and re- 
busses are 
ranked in poe- 
try. Other 
“gim-cracks” 
were a microm- 
eter; a draw- 
ing machine; 
| a copying ma- 
| chine for let- 
ters, prototype 
of the copy- 
ing devices 
now so long in 
use; a ma- 
chine for dry- 
ing linen and 
muslin by 
steam; one for 
getting illum- 
inating gas 
from coal; 
new kind of oil 
lamp long 
manufactured 
at the Soho 
works; and a 


ning through 
the floor to the 


The proprietor, watching the glass on the desk 
before him, discovers that an employee is not 


smoke-con- 
suming device, 


proprietor’s 
desk, upon which is a glass through 
which the reflections of the mirror on the 
wall of the room below are visible. 
The tube arranged in the po: 
shown in the accompanying illustration 
would not excite the suspicion of em- 
ployees. The indicators which move up- 
ward when the keys on the cash register 
are depressed to show the amount pur- 
chased are a part of the drawer. Each 
indicator is provided with a number. If 
ten cents is deposited the numeral ten 
moves upward to a certain angle and is 
reflected by the mirror on the wall. 


ringing upthe correct amount on the cash register 
on the down- 


draft principle. Last, but not least 
significant, was a machine for copy- 
ing (reproducing) sculpture, which he 
himself termed a ‘hobby-horse,’ and 
which seems to have amused and indeed 
absorbed him for the last twenty years 
of his life (from 1791 to 1819). Long 
after he was prosperous and honored, the 
old man spent much time in his garret, 
hot or cold, over this machine; he was 
sure it would succeed. He spoke of it 
as the ‘diminishing machine.’ The gar- 
ret in which he worked at it was long 
preserved by his descendants.” 


Breaking a Mountain Trail 


Wheels had to be taken off and caterpillar 
treads substituted, and bridges had to be built 


By means of caterpillar-type wheels, a 
portable bridge and a drum-and-rope 
device for crossing turbulent streams 
the trail was covered in two days 


HE one annual sporting event in 
outhern California which of 
unusual interest is breaking the 


trail into Big Bear Valley, a fishing and 
hunting resort on top of the San Bernar- 
dino Mountains, at an elevation of seven 
thousand feet. For years the automobile 
men and enthusiasts have contested for 
the honor of being the first to make the 
trip after the opening of the new year. 
The rivalry between these men has been 
made more keen since a sporting-goods 
house offered a yearly cup to the auto- 
mobile and crew which should be the 
first to cross the divide. 

Eyery winter the Big Bear Valley 
red by severe rain, hi ned 

Cloudbursts are nun 
are several months during 


snowstorms. 
ous and there 
which the country around the tops of t 


mountains is literally frozen-up. Dur- 
ing these periods it is impossible to 
reach the top by machine, and it is 
almost worth the life of a person to 
tackle the trip on foot. Before .the 
winter is very old the trails and roads 
leading to the summit are made practi 
cally impassable by washouts, land- 
slides and fallen trees. 

The crew piloting the last successful 
car converted their wheels into the 
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caterpillar type. The aim of the crew 
was to proceed as far as possible on 
the inflated tires and when the going 
became too Jon the rubber to change 
to the caterpillar wheels. When the 
rubber tires were taken off they were 
hung to tree branches to await the 
party's return, 

A portable bridge was carried for 
crossing streams, but there was one 
place where the temporary bridge was 
useless. This was a thirty-foot stream 
of swiftly running water. The men cut 
down a pair of large on the nearby 
bank, letting them fall across the stream 
so that they reached from bank to bank. 
They were then drawn together so that 
the caterpillar wheels came on either side 
of them, the axles being the only parts of 
the car which touched the logs. Strong 
ropes were fastened to trees on the 
farther side of the stream, the other ends 
being turned several times around drums 
fastened to the rear wheels. — When the 
motor was started the drums turned and 
the machine simply dragged itself across 
the log upon its axles. Many times 
this drum-and-rope idea was brought 
into play when the car became stuck. 
Other crews that started on the trail 
did not reach the halfavay house. 


Tw 


“Shooting” Birds with a Camera 


Making intimate pictures of bird-life 


At right: A flock of 
wild ducks photo: 
graphed by the gun- 
camera without —dis- 
turbing the birds 


Below: A great blue 

heron _ unconsciously 

posing before the dis 
tant gun-eamera 


‘0 secure photographs of bird life so 
iat the plumage detail, identifica- 

tion marks and such matters dear to 
the heart of the trained bird student or 
to those who merely delight in views 
pictures of nature, a large image of the 
object photographed must be secured. 


The difficulty of 
getting close 
enough to the 
birds to secure 


such size or detail 
has been overcome 
by Stanley Clisby 
Arthur, state or- 
nithologist of 
Louisiana, through 


as easily eaught by the 
camera as those at r 

‘The great, focal 
length used increases th 
size of the image secured 


the use of a 


“gun- 


tension, mounted on a 
carriage with wheels. 
The bellows is supple- 
mented with a tube to 


admit the use of long- 
focus lenses. 

In the camera illus- 
trated the lens is re- 


lens-hood when working against the sun 
or light, and focusing is accomplished in 
- by the milled head. 
hen set up is perfectly 
“pick 


the ene wi 


rigid and cuables Me. Artie to." 
off” birds at any height or in flight. 


TAL 
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Hold a microphone against your back and 
it will pick up the sound of your voice 


Hearing Your Voice Through 
Your Bones 

FRENCH specialist, Dr. Jules 

Glover, has devised a method of 
picking up the vibrations of the voice 
in the bones and tissues of the body. 
He employs a galvanometer—in other 
words, a sensitive current-measuring 
device—in the circuit, with which is a 
microphone or sound-detector, the prim- 
ary of an induction coil, and’a battery 
connected with a voltameter. The mi- 
crophone is placed against the subjec 
body, so that it can be affected only 
after the voice has vibrated 
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the coil, and fastening them to his ears, 
Dr. Glover also hears the sounds pass- 
ing through the body. 

Dr. Glover claims that his system 
renders it possible to take a patient's 
pulse far more accurately than is 
possible with the hand alone. He can 
count the beats both as they appear as 
fluctuations of the galvanometer-needle 
or as rhythmic clicks in the telephone 
receivers. Variations undetected by the 
hand are immediately observed. In 
this case the microphone is employed as 
a transmitter, 


A Motor-Wheel for the Railroad 
Velocipede 
IDING the rails ona velocipede pro- 
peled by a motor-wheel, the track- 
man traveling to make repairs has a 
car of his own just as the railroad 
president has. For a good many years 
the trackman has had his velocipede and 
as hand-pumped it up hill and down 
dale until all novelty connected with the 
vehicle has long since been forgotten. 
With the introduction of the motor- 
wheel, however, he is again in the lime- 
light. He can recline in his seat, ope 
the motor, and sail over the tracks with- 
out any expenditure of energy. 

The motor-wheel can be attached to 
the velocipede and taken off without 
making any alterations. A casting which 
between the two lower rails of the 
velocipede serves as the connecting unit. 
It holds the motor-wheel securely in 
place, so that it cannot move either to 
the right or left, but stays constantly on 
the balls of the rail. The attachments 
permit of the free moving of the wheel. 


through a dense layer of 
bones and muscle. The voice 
is not actually heard, but 
rather visualized, since the 
galvanometer-needle swings 
out of its course as soon as 
the current flowing through 
the circuit is changed in the 
slightest. The current is so 
nged because the vibra- 
tions affect the microphone 
in the circuit from moment 
to moment. By including 


telephone receivers in the 
circuit of the secondary of 


in his seat, operate the motor 
fe tracks without expending energy 
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The “Permanent Wave” of a Woman’s 
Hair and Its Secret 


NEW process for makinga permanent 
wave in feminine tresses has been 
invented by a New York man. 

First of all the hair is divided into a 
greater number of strands than has been 
the usual practice. The part of each 
strand nearest the head is wrapped round 
a small curling rod. As it is wrapped 
the hair is slightly twisted. The part of 
the hair which has been waved previously 
is allowed to fall free, 

The strands coiled around the curlers 
are treated with a supersaturated saline 
solution in the form of paste. This 
saturated coiled portion of the hair is 
then inclosed in a wrapping and heated 
by encircling the coiled hair with a 
suitable heater. 

temperature of 800 degrees is 
maintained for about twenty minutes. 
Then the heat is turned off for four 
minutes, and turned on again for four 
minutes. After the hair has cooled it is 
taken out of the coils and washed. 


FLANNEL WRAPPING 
CURLING TUBE 


ELECTRIC 
HEATING 
DEVI 


743 


The sirens of old may have been more al 
luring but certainly no more mysterio 


The Lure of the Lorelei 
Minus the Siren 

HE song of the sirens has long been 
stilled. The flowing deep has lost 
its sweet-voiced, seductive inter- 
preters and the wild waves whisper 
enigmas. Instead, the voice of the 
saxophone, the bugle or the bass 
horn may be made to steal along 
the surface of the waters. 

The principle of the invention 
which makes this possible is merely 
the submersion of a watertight 
compartment with vents for air 
and a horn or other vent connected, 
through which music may be sung 
or played for the amusement of an 
audience. 

The water-tight compartment 
is a box of glass with a steel frame— 
or, it may be a leak-proof barrel 
with a superstructure for support- 
ing the instrument. A block-and- 
tackle is attached so that it 
be immersed and raised at 
‘The idea presented is open to v: 
and many amusing effects might be 
obtained by the use of concealed vents 
in the place of the conspicuous horn 
which is shown in the illustration. 


Resuscitating 


the Drowned 


A first-aid tilting machine 


HE usual methods of re’ 
ing the apparently dead 
aim to aid respiratic 

These methods produce 
rhythmical filling of the 
chest with 
air. Unfor- 
tunately 
they require 
the aid of 
several well- 
trained at- 
tendants for 
a_considera- 
ble time, and 
such aid may 
not always 
be at hand. 

The ap- 
paratus 
shown in the 
accompany- 
ing illustra- 
tions, which 
is the inven- 
tion of Dr. 
L. Lewin, of 
Germany, is 
said to attain the desired end with 
greater ease and certainty. It consists 
of an adjustable table or couch on which 
the person to be revived is placed and put 
through the different desired positions 
with the aid of only one attendant. 
The folding table is easily transported 
and is so constructed that the head or 
foot-end can be raised or lowered until 
it forms a decided angle with the 
horizontal position of the couch. The 
patient, say one to be revived from 
drowning, is strapped to the table by a 
bandage. By moving a lever carrying 
a pawl the head-end is lowered to an 
angle of ninety degrees with the horizon- 
tal, the patient being thus stood on his 
head. This causes the water collected 
in the lungs to flow out of the nose and 
mouth, both as a result of the law of 
gravity and also because the falling of 
the intestines drives the diaphragm 
forward and produces a strong com- 
pression of the chest. After a passive 


a 


Above 
the heai 


At left: 


ered and raised at regular intervals 


able and may be folded up so that 
it may be easily carried by one man 


breathing out has 
been produced dur- 
ing the ten to 
fifteen seconds 
of this 
posi- 
tion 
the ta- 
ble is 
swung 
towards the 
opposite 
ide so that 
patient 
is brought 

into a 

nearly 

upright 
position. 
This change 
brings about 
an expansion. 
of the chest, 
the result of 
its elasticity 
and the sink- 
ing into the 
natural posi- 
tion of the intestines and diaphragm, 
Both of these movements can be re- 
peated several times a minute, thus caus- 
ing a succession of breathings in and out. 
In addition to this, if the heart action is 
poor the blood is driven to the different 
parts of the body by gravity in the 
changes of position. 


By moving a lever underneath, 


d-end of the table is low- 


The apparatus is adjust 


Nature and Not Cannons the Real 
Cause of Rainfall 

HY does rain often follow great 

battles? Cannonading has noth- 
ing to do with it. The belief that rain 
commonly follows battles antedates the 
invention of gunpowder. In temperate 
latitudes rain occurs normally, on an 
average, every three or four days, or, in 
some regions, as often as every other day. 
The movements of troops that precede 
a battle are rendered difficult or impossi- 
ble by wet weather and muddy roads. 
Hence the preliminaries of battle are car- 
ried out during intervals of fair weather. 
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Aman with a wrench opens the nozzles in succession, each stream cleaning to a line ahead 
of the next nozzle until the operator has gone over the entire area between hydrants 


Flushing Streets with Streams from The Northern Logger Is the Nerviest 


Movable Pipe-Lines ‘of Our Steeplejacks 
IFFERING entirely from all pre- NE has only to go to the depths of 
vious types of street-flushing appa- the great wooded districts of Oregon 

ratus, a simple device recently put on and meet the logger in his native haunts 

the market _con- to recognize in him 


ts of a jointed 
line of piping with 
valves at regular 
intervals, thewhole 
being placed in the 
center of the street 
from hydrant to 
hydrant’ and the 
flushing accom- 
plished by turning 
on each nozzle in 
succession. The 
pipe line is made 
up of sixteen-foot 
sections, each 
mounted on two 
wheels at each end 
and connected 
with the next sec- 
tion by means of 
short lengths of 
rubber hose, ich 
unit has a swinging 
valve connection, 
which can be 
turned in any 


all the qualities 
which go to make 
up a nervy steeple- 
climber. He thinks 
nothing of doing 
an ordinary 
steeplejack’s job 
before breakfast 
and then dogging 
falling trees and 
setting off dyna- 
mite blasts until 
the supper bell 
ring 

he accompany- 
ing Photograph 


two large blocks. 
He was hoisted to 
i y position 
by a donkey en- 
gine, and as he sat 
there, straddling 
two thin steel 
cables, he was so 


direction. much at home that 
One endof theline he smoked his pi 

is attached to the a The large pole is a 

nearest street- The lumberman calmly smokes his pipe ashe _gin-pole, erected to 


hydrant. oils the blocks at the top of the swaying pole lift the logs. 
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A push-button attached to the steer: 
ing-wheel controls the word signals. 


The “Stop” 


signal 


appzars at the 


rear when the foot-brace is applied 


Automatic Word Signals for 
Automobiles 


IFFERING from other forms of 

traffic signals fitted on autor 
biles in that the direction the car is 
about to take is indicated at both front 
and rear and that words are used to de- 
note these directions, the novel 
shown in the accompanying illustrat 
consists of two metal boxes, one on the 
dash and the other at the rear above the 
registration plate. Each of these boxes 
contains an opening before wl 
words ‘Ahead, “Right,” 
“Back” and “Stop” can be 
will by means of an electric push-butt 
control attached to the steering-whe 
The words are cut into an endless roll 
each box, the movement of 
being electrically 
trolled and illuminy 
ted at night. The 
control has a 
button for 
each of the 
words used. 
The signal 
“Ahead” is 
always dis- 
played to in- 
dicate that 
movement 
but is changed 
as desired by 
pushing one of 
the other but- 
tons. The con- 
trol buttons 


An invalid being raised from his bed by means of the 
mechanical lifter to allow a change of the linen 


are interlocking, so that only one 

an be shown at a time. The signal 
“Stop” is wired up to the foot-brake 
so that it appears at the rear whenever 
the foot-brake is applied. It automatic 
ally disappears as soon as the foot 
is released. 


Lifting Invalids with a Minimum 
of Discomfort 


HE lifter illustrated is made a 


tle 
wider than the ordinary hospital 


bed so that it may be placed! in position 
by being rolled up to the bed from the 
foot, the sides of the lifter just escaping 
the sides of the bed. It is an easy: matter 
to place the supporting straps under 


the roll the patient. When the straps “are 
secured the frame to 

which they are 

J attached may 
» be lifted 

by means 

of a lever. 


In handling 
fever patients 
who requir 
frequent 
baths the 
device is of 
great service. 
Th may also 
be used for 
transporting 
patients from. 
one room to 
another. 
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How a Tiny Screw Held Up a Great 
City’s Business 

DIMINUTIVE screw worked loose 

in one of the big steel safes in the 
treasury department of Cincinnati re- 
cently, and dropped into the mechanism 
operating the combination, Thereafter 
there was trouble. The screw took its 
tumble on a Thursday night and it 
was not until the following Tuesday that 
the safe was opened. On Friday morning, 
when five hundred people were standing 
in line waiting for $25,000 in pay en- 
velopes reposing behind sixteen inches 
of steel, the paymaster discovered that 


something was wrong. He asked the 
eople to wait until he found a Jimmy 
‘alentine. 


After several men who admitted that 
they knew uncanny things about opening 
safes were tested out, the big safe was 
just as obdurate as ever, and the Tine 
of watchful waiting ones was dismissed. 

Friday night the safe was ordered 
drilled open. A crew of four men 
worked from that time until Tue: 


caused by that one little screw when it 
dropped out of its “allotted place. The 
additional work cost the city $75, besides 
the patience of five hundred ci 


A screw fell into the combination of the 
safe and held up the Cincinnati treasury 
five days, defying skilled safe-openers 
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Thestudbut- 
tons clamped 
in place 
through the 
ear of the 
animal to be 
identified 


Detail of a 
simple type 
of clamp but- 
ton showing 
the two parts 
separated 


Branding Animals with a Clamp- 
Button Monogram 
[ARKING of animals for the purpose 
of identification has long been 
accomplished by means of the branding 
iron. The branding of stable stock, 
however, means a marred coat. A new 
method of marking with metal buttons 
offers several advantages. The buttons 
are clamped through the ear by means 
of a cylinder and split shank. 

Animal stealing would be rendered 
unpro! le, for the removal of a button, 
or its defacement, would be extremely 
difficult. The detail drawing shows a 
simple type and design of clamp-button. 
The stud 1 has a short cylinder-sleeve 1 
into which the split shank S of stud 2 
passes—the long end of the shank 
projecting through cylinder-end O is 
spread outwardly by pincer pressure, 
the spread ends fitting neatly into the 
depression D in the surface of stud 1 
thus clamping on the stud buttons. 


The native boys climb with the agility 
of monkeys, using their hands and feet 


How West Indians Walk Up 
Coconut-Palm Trees 

‘HE visitor to the West Indies 

often looks with longing at 
the great bunches of coconuts 
swinging at the summits of the 
lofty palm trees and quite out of 
reach of ordinary mort: You 
may think that the natives wait 
until the nuts ripen and fall before 
gathering them, or you may remem- 
ber childhood tales of petulant 
monkeys throwing the nuts at 
human beings below. But if you 
express a desire for a few coconuts 
and back up your request with a 
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few pennies, you will discover that the 
colored boys neither wait for the nuts 
to fall nor depend on monkeys to throw 
them down. Instead the nimble darkeys 
will climb up the smoothest and tallest 
trees to gather the nuts, for they are 
every bit the equals of monkeys in this 
respect. 

Instead of “shinnying” up as northern 
boys ib our trees or hugging the 
trunk with arms and legs, the West 
Indian negroes actually walk up the 
trees. Clasping the smooth trunk with 
their hands and placing the soles of their 
feet against it they ascend the trees with- 
out the least difficulty and descend 
in the same manner. 

So prehensile can the toes become that 
West Indian sailors climb roy and 
rigging as they do palm trees; it is not an 
uncommon sight to see a black seaman 
walk up the polished mast of his sloop. 


Manhole Ventilated with Electric Fan 
to Cool Men Below 
WORN employed in the con- 
duits of a Los Angeles elect 
company are enabled to work in comfort 
while underground by the use of an 
electric fan for ventilation. The man- 
hole is protected by a portable railed 
enclosure, to keep any careless motorist 
from driving into it, and at the base of 
the railing is set an ordinary electric fan, 
so arranged that the blades drive the 
traight down. This affords a cool 
breeze that reaches the workman in the 
hot and stuffy cell below the pavement 
and adds a great deal to his comfort. 


‘The blades of the electric fan suspended in the 
manhole drive the air currents straight down 


What Becomes of Old Army Rifles? 


Instead of beating swords and guns into 
pruning-hooks and ploughshares, the Govern- 
ment sells them to motion-picture companies 


HENEVER 

the army 

and navy 
officials find that 
they have on 
hand a_consider- 
able quantity of 
supplies which for 
some reason are no 
longer usable, they 
condemn the equip- 
ment, arrange it in 
various lots, and 
call for sealed bid 
‘These supplies usu- 
ally include a great 
variety of articles 
ranging from cork- 


from sailors’ shirts 
tosubmarines, from. 
a few hundred mess 
pans to millions of 
‘artridges—a_mis- 
cellaneous and 
heterogeneous 
stock, which only 
adaringman would 
buy and only a 
geniuscould utilize. 

Methods of 
marketing army 
and navy goods are 
interesting. In the 
past, military 
schools have been 
among the largest 
consumers; but 
they must now give 
first place to motion-picture compani 
There is practically no end to the usable 
material which these concerns can find 
in discarded government military para- 
phernalia. 

Other kinds of equipment are trans- 
formed into useful and ar objects. 
Coats of arms, hat and cap insignia, 
and other metal decorations placed 


‘Swords, guns and bayonets are worked up 
into a variety of ornamental designs 


on wood plaques 
make attractive 
curios. One hun- 
dred thousand 
helmet eagles have 
been used in this 
way. Bullets re- 
moved from cart- 
ridges and provided 
with proper bases 
are neat and ser- 
viceable paper 
weights, Short 
swords, cutlasses, 
ete., can be utilized 
as bread and meat 
knives. Ship lan- 
terns fitted with 
electric connections 
make artistic hall, 
porch, and gate 
lamps. And swords, 
guns, and bayonets 
are worked up into 
a variety of pieces. 
‘The most preten- 
tious of these are 
the three-light 
candelabra, the 
smoking-stand,and 
the hall tree illus- 
trated. The 
candelabra is made 
of three bayonets 
gracefully curled 
and fastened  to- 
gether at the base 
and fittedat the top 
with three candle- 
brackets. The staff of the smoking-stand 
a nickel-plated rifle-barrel, while the 
base and the ash-tray are made out of 
belt-clasps, buckles, stirrup-cups, and 
other metal odds and ends all melted 
together and molded into artistic forms. 
The hall tree is a real work of art. By 
removing three screws the rifle can be 
released from the frame to be used again. 
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depressed by the spring and again driven 
upward by the membrane. 

One peculiarity of the water-pressure in- 
terrupter is that in the expulsion of water 
ten to fifteen interruptions of the current 
occur every second, instead of a constant 
flow. For instance, if the out-flowing 
water is directed into a bottle the water 
current issuing jerkily will act more 
effectively in cleaning the bottle than 
would the ordinary flowing current of 
water. 


Saving Gold and Silver on the 
Vacuum-Cleaner Principle 
TARTLING amounts of metal are 
removed from gold and silver arti- 
cles by the simple work of polishing. In 
the case of jewelers who do much polish- 
ing work during a year, the loss in gold 
and silver is great. 


die new form of polishing-machine aims 
Making the Water from a Faucet Viv i conserve the dust by means of a 


beak Eekecs Tins aSeeont suction-fan mounted 


F water from a water-supply conduit near the rapidly re- 

is introduced under pressure in the volving brushes. The 
outer space, or tube, of a double cyl- dust which flies off of 
inder perforated with fine holes at its the wheels is 
rear end, the water is forced to flow down into a seri 
out through the fine hol Ifa rubber traps, from which it 
membrane is stretched across the holes maylater be removed 
it will vibrate because of the repeated and assayed for the 
upward pressure of the outflowing water 
and the alternate action of suction. 

The illustration shows a vibration 
apparatus embodying the principle 
of an interrupter in which the stress 
transmitted upon the rubber mem- 
braneis obtained ina simple manner. 
In a metal screw-ring is a rubber 
membrane and below it is a rub- 
ber ring. When the metal ring is 
screwed upon the top part the rub- 
ber membrane is stretched across 
the cone, and on opening the water 
cock it is subjected to rapid vibra- 
tions. In case the vibrations of the 
membrane are to be transmitted to 
a piston, the ring is removed by un- 
screwing and a fixture is used 
instead. This con: of the same 
metal ring and in addition a pistor 
held under tension by means of a 
spring in the cylinder. When the 
membrane is subjected to the up- 


and-down movement it pushes the A suction-fan on a jeweler’s polishing machine 
piston upward. The piston is then draws all the and silver dust into a trap 


‘The current of water through the vibrator is in- 
terrupted ten times a second with this apparatus 
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A Pipe Filler Which Takes the Place 
of the Smoker’s Fingers 


‘HE fastidious smoker who does not 

wish to stain his fingers can stuff his 

pipe with an instrument invented by 

Arthur A, Hauerbach and Hugh G. 
Allan, of Stockton, California. 

The stuffer measures a pipeful of 
tobacco in the tobacco-pouch or jar and 
then forces it into the bowl of the pipe 
without losing a particle. It consists of 
a tubular handle provided with a long 
slot near one end and a cylindrical bowl 
at the other. Within the bowl is a 
plunger which is fastened to a piston 
terminating in a finger at the top of the 
tubular handle, as shown in the accom- 
panying illustration. 

When the pi: to be filled, the bowl- 
end of the stuffer is inserted into the jar 
of tobacco and turned until the bowl is 
packed tight. Then the stuffer is fitted 
into the bowl of the pipe. By pressing 
down the finger the plunger forces the 
tobacco into the pipe in a neat and com- 
pect mold. A spiral spring in the tubular 
handle instantly returns the various 
parts to their normal position when the 
mechanical finger is released. 


‘The filler presses the tobacco into the pipe 
in a compact mold without staining the hands 
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A weight supported by a strip of wood 

attached to the damper and draughts 

Reducing the Furnace Man to a Mere 
Push-Button 

‘ALLING down the cellar stairs in an 

attempt to get at the furnace to 


P 
tering, cold mornings is not a wise or a 


necessary thing to do. 
apparatus such as is described here, you 
can stay in your warm bed and set the 
ce to heating the house by merely 


By installing an 


er-sleeping, your 
perform the same 


alarm clock will 
service for you. 
The apparatus for regulating the 
furnace consists of a weight attached by 
ropes to the damper afid draughts, a light 
strip of wood to hold the weight, two 
magnets, an armature, and pulleys to 


lessen the rope-friction. The strip of 
wood which holds the weight is wide at 
one end and pointed at the other, as 
shown in the illustration. The pointed 
end rests on a heavy strip of soft iron 
which moves on two tin rails. When the 
push-button in the bedroom is pressed, a 
circuit is closed and the two magnets 
draw the piece of iron, or the armature, 
from under the supporting strip of wood, 
causing the weight to fall down and pull 
open the draughts. 

An alarm clock may be used to take 
the place of the push-button. The 
clock can be set to complete a circuit at a 
certain hour and to open the furnace 
draughts in the way illustrated. 
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‘A glass of water may be heated almost instant- 
ly by immersing the cylinder in the water 


A Magic Wand Which Changes Cold 
Water Into Hot Almost Instantly 


HE variety of uses to which the lit- 

tle immersion-heater shown in the 
illustration may be put will insure its 
popularity. It isa cylindrical tube about 
seven inches in length, having a flexible 
cord with a plug at the end which may 
be attached to any electric- it socket. 
Inside of the nickel case microhm re- 
sistance wire is wound about a mica 
coil, and when current is passed through 
this wire a white heat is obtained in a 
few seconds, so that it heats a small 
vessel of water almost instantaneously. 
‘The cylinder is immersed in the shaving 
mug, for instance, and in less than a 
minute the water is ready for use. A 
few seconds longer and it will boil. 
In warming the baby’s bottle, however, 
it is best to heat a larger vessel of wa 
and set the covered bottle in it, which will 
take a little longer time. This special 
use will be most appreciated during the 
cold winter nights. 

Other styles and sizes of the apparatus 
are also manufactured for physicians’ use 
in sterilizing instruments and for kitchen 
use where greater quantities of water 
are needed for different purposes. 


Popular Science Monthly 


A Comfortable Electric Foot- 
‘Warmer Pad 


‘HOSE who are heir to all the ills 

resulting from cold feet will wel- 
come an electric foot-warmer, recently 
put on the market. The heating coils 
form an oblong pad which is encased in 
a removable and washable eiderdown 
cover. A pair of soft slippers of easy fit 
are also provided. There is no reason 
why the pad may not be used to keep 
the feet warm while f in bed also, It mat 
be taken even into the automobile if 
arrangements can be made to connect it 
with the power. Wherever there is an 
electric lamp socket or the means of 
applying the current, the foot-warmer 
may be used. 

Invalids, convalescents or anyone of 

low vitality will be sure to find it acom- 
fort during the cold weather. 


The heating coils 
form an oblong pad 
which is encased in 
a washable cover 
and connected | 
with thelamp-socket | 


Timing an Automobile Race 


The Mechanism of the Judges’ Stand 


HEN twenty or more racing auto- 

mobiles ined up for the start in 

the big lway races durin, 
this summer ‘and fall, Numbers 13 ant 
20 were missing. Number 13 was out 
because no driver will risk his life in a 
car with that ill-omened designation. 
Number 20was omitted because of a mis- 
take which occurred in the important 
Astor Cup race last year and which 
temporarily reversed the order of finish 
and almost resulted in the loss of $1,500 
to the misplaced racer. This error was 
made by misinterpreting the call 22 for 
cars 20 and 2. 

Eight checks and double checks are 
necessary before the judges can decide 
the final positions of all of the contestants 
ina race. Few realize that at a raain- 
tained speed of 102.6 miles per hour, 
which was attained last year, the cars 
shoot by the judges’ stand at the rate 
of approximately 150 feet per second. 
With seven or eight automobiles flashing 
by the stand almost simultaneously 
at that rate and across the finish line, 
less than one inch wide, it is easy to 
overlook one and make a costly error. 

To obviate mistakes, the work of 
timing the cars is divided into’ four 
parts: 1—Getting Knowledge. 2— 
Checking Knowledge. _3—Calculating 
Knowledge, and 4—Dissemination of 


they come, snorting fire and skidding around the curve at a hundred miles an hour, 
At such ‘speed, is it any wonder that the judges’ records sometimes 


‘become confused ? 


Knowledge. The first division, Getting 
Knowledge, is the most important of the 
lot, because upon this knowledge, and 
the correctness of it, depends the 
accuracy of the checking, the calculation 
and the 

The entire group of timers is quartered 
on the upper floor of the judges’ stand, 
generally inside the track, just opposite 
the finishing line. 

The most important man in group 
No, 1 and the most important of the 
entire timing force is the caller. This 
man has nothing to do but to call off the 
number of each car as it passes him. 

Directly in front of the caller are three 
men seated at the shelf or table as illus- 
trated on the following page. Each 
of these men writes down the number of 
each car as called on blank sheets of 
paper torn from the pads and passed 
to a visor who compares them. If they 
tally, he then passes one along the desk 
to two men who mark the numbers 
down on the lap-sheet. This is a long 
piece of paper nailed to the desk and 
divided off into squares with the numbers 
of the cars at the left. Arranged along 
the top are squares, one for each lap 
of the race. As each slip bearing the 
numbers of the cars is passed to the two 
men in charge of the lap-sheet, they mark 
down opposite each car number its 
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able for newspaper men 


which calculate the speed in miles per hour, and the press or information t 
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position in one of the vertical columns 
allotted to the record for each lap. 

This lap record shows the position of 
each car within 60 seconds after it has 
completed a lap, because not more than 
a dozen car numbers are written on any 
one sheet before it is torn off the pad 
and passed to the visor and in turn to 
the writers at the lap-sheet. 

‘coup No. 2, Checking Knowledge. 
made up of three men working t 
machines, one of which is a combination 
of odometers, one for each car. These 
odometers are used to register the mileage 
covered by each car, so that by dividing 
the reading as shown by the length of 
the track in miles, one can tell the num- 
ber of laps credited to each car. 

The other machine consi of twe 
rolls of paper which automatically un- 
wind at one end and wind up at the other 
by means of a crank attached to the 
odometer. That portion of the paper 
which is between the rolls is covered 
h celluloid except for a narrow slot 
which permits a thin slice of paper to 
show through. As the operators push 
down the odometer lever for any partic- 
ular car, the man at the celluloid machine 
marks that number on the paper showing 
through the slot, and as the lever jumps 
back to its original position, the paper 
roll unwinds and brings a new strip of 
paper across the slot. The record thus 
obtained is used to check against the 
odometer readings and the lap-sheet. 

The mechanism of Group No. 3, 
Calculating Knowledge, consists of an 
instrument known as the Horograph. 
‘This is somewhat similar to the appai 
tus used on the railroads for notifying 
a switchman that a 
train is coming by the 
ringing of a bell 
soon as it has 
over a distant section 
of tracl Electric 
wires are strung from 
the Horograph to the 
finish line on the 
track and as each car 
passes over them, an 
electrical contact is 
made which actu- 
ates a.clock device 
forming a part of the 
apparatus so that the 


It requires deft_mampulation to get 
the automobile fitted into the garage 
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time of contact is automatically printed 
ona long strip of paper tape, similar to 
that used on stock tickers. | This tape 
feeds out of the machine along a narrow 
table, as shown in the illustration oppo- 
site, where it may be examined with- 
out being picked up. 

Although the time when each car passes 
the finish line on each lap is printed on 
the tape, the particular number of each 
car is not designated, so that some 
means has to be taken to connect the 
¢ as shown with the car which makes 
it. This is done by men stationed along 
the table who watch the cars as they 
pass and then mark the proper number 
opposite each time record. 

Two men stationed along this table 
take the time records from the tape as it 
passes them and mark them on special 
ruled sheets and then passthe sheets tothe 
round table which is shown adjacent to 
the tape bench in the drawing opposite, 
where two men operating adding ma- 
chines calculate the speed in miles per 
hour and reckon special lap speeds, for 
which prizes are awarded. 

Directly behind the calculators’ table 
is another which gives information to 
the press and announces the winners to 


those not in the stand, This is in 
Group No. 4, Dissemination of Knowl- 
edge. There is also another lap-sheet for 


giving information to the scoreboard 
and the grandstands. Many telephones 
are provided for sending or getting in- 
formation from the pits. 


Backing an Automobile into a 
Moving Garage 

HE illustration 

shows a puzzle 
recently placed on 
the market. In a 
glass-covered circular 
box two movable ob- 
jects are enclosed. 
They represent an 
automobile and a ga- 
rage, and the object 
is to get them dove- 
tailed into each other. 
The floor of the box 
is of polished wood, 
which makes the task 
more difficult. 
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The Electric Thief-Catcher 


It rings a bell, takes a photograph of a burglar, 
and shoots him as soon as it sees his flashlight 


By B. F. 


LTHOUGH this apparatus accom- 
plishes some startling results, the 
idea of selenium-actuated burglar 

alarms is not altogether new. M. Daf. 
a French engineer at Jansac, 

the use of selenium for this purpose 
several years ago; others have worked 
along similar lines. 

It may be mentioned here that no 
attempt has been made to obtain 
suse is 
and any one with the 
rangement 
for his own use or pleasure 

But what is this Electric Thief- 
Catcher? How can any machine or 
electro-mechanical contrivance catch a 
thief? ? 

In the first place it does not catch 
him, if by catch is meant to pursue and 
and perhaps to march him to the 
patrol wagon or police station. If by 
catching is meant to trap, then we may 
safely say that it doe: tly that, and 
it can be made to do it as effectively as 
you please. The writer very narrowly 
escaped being quite effectively caught, 
when on one occasion this apparatu 
sent a thirty-two caliber bullet through 
his coat-sleeve! 

By “as effectively as you please” is 
meant that the ‘‘catching” can be varied 
all the way from merely sending in an 
alarm, to frightening the intruder away, 
or actually shooting him dead. 

All that is required of the burglar is 
that he possess a light of some kind, if 
it be only a match or a pocket flash- 
light, and that its rays fall upon the 
acute and ever wakeful eye of this 
hidden apparatus. 

This electrical eye is a selenium cell 
such as is shown in one of the accom- 
panying illustrations. All that it can do 
is to record its impressions by sending 
an impulse to the electro-mechanical 
brain of the apparatus, when stimulated 
by a light. That impulse is a surge of 
electric current when the resistance of 


patents on this apparatus; 
unrestricted, 


Miessner 


the cell drops, due to the effect of the 
light. The cause of this curious effect 
js not yet understood but is being in- 
vestigated by several men, among whom 
is Professor F. C. Brown, of the Iowa 
State University 

The brain is a sensitive relay, prefer- 
ably one such as is used in the Electric 
Dog, which was described in the March 
number of Popular Science Monthly. 
This brain has the power to stimulate 
any one or any number of a great variety 
of electro-mechanical muscles, and te 


produce a corresponding y of 
actions. In the writer’s apparatus one 
of these was an clectric gong, the 


burglar alarm; another an_ ordinary 
revolver whose trigger was pulled by an 
electromagnet; a third was a camera 
whose shutter was opened by a cord 
attached to the same electromagnet; 
a fourth, a charge of flashlight powder, 
which was set off by the heating of a 
short piece of fine resistance wire; and 
fon one occasion a fifth was a phono- 
graph with a specially prepared record, 
which, without a doubt would frighten 
out of his wits the boldest thief who 
heard its weird and uncanny warning. 

Here, then, we have an_electro- 
mechanical creature, which, hidden from 
all view, and with no human agency, will 
fire a revolver, send in an alarm, set off 
a charge of flash powder, and take the 
photograph of any marauder who prowls 
about with a light. 

During the course of a lecture before 
the Chicago Electric Club and the 
National Electric Light Association, the 
author in the guise of the burglar 
stepped up to the platform in the 
darkened lecture hall, flashlight in hand; 
the instant the light fell upon the eye, 
the revolver began firing, the bell rang, 
the camera-shutter opened, the flash- 
light powder exploded, and the photo- 
graph on the following page resulted. In 
another lecture a phonograph was used 
and for five minutes there was enacted the 
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Shot by His Own Flashlight 


‘The burglar breaks open the desk and flashes his light upon the contents of a drawer. 
“Bang!” goes a revolver aimed at him from inside the desk. Simultaneously a bell is rung 
which awakens the household and sends in an alarm to the police station 
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invisible, but by no means silent drama 
which might follow such a catch in a 
home. The cursing of the burglar, the 


screams of hysterical women and 'cry- 


ig children, the excited father, and a 
irag-him-out-by-the-police-finale” were 
plainly heard. 

The principal parts of the apparatus, 
which we have called the eye and the 
brain, are a selenium cell and a 
sensitive relay 
the nervous 
energy is supplied 
by a battery of 
cells, which are 
connected in 
series with them 
as shown in the 
upper diagram. If 
only an alarm is 
desired, anelecti 
bell and battery 
may be connected 
to the local cir- 
cuit terminals of 
the sensitive 
relay. This bell 
will ring instantly 
when a light 
strikes the selenium cell, and will 
continue ringing as Jeng as the cell is 
illuminated. It may be placed in a 
sleeping apartment at a distance from 
the room to be protected, so that the 
burglar will be unaware of 
the fact that his light has 
sent in an alarm. A device 
of this nature would be valu- 
able for the protection of 
vaults. 

The selenium cells may be | 
purchased from scientific sup- 
ply houses at a cost of about 
five dollars each. The relay 
should be as _ sensitiv 
possible; a good polarized 
relay may suffice but a galvanometer 
relay is preferable, 

The battery should con: of a 
sufficient number of dry cells (these may 
be of the small flashlight type) to nearly 
cause the closing of the relay contacts 
when the selenium cell is in the dark, and 
when the back spring of the relay is in 
sufficient tension to prevent sticking of 
the contacts after the light rays are 
obstructed. When the cell is illumina- 


Above: The dry cells connected in series. 
Below: The plan of the connections when 
several pieces are to be set off simultancously 


‘The selenium cell is 
the eye of the crea- 
ture which when 
‘as illuminated con- 

tacts the relay 
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ted the relay should close promptly, 
and when the light is removed the back 
spring should pull the contacts apart 
without hesitation, In general the 
larger the number of batteries the more 
sensitive will the apparatus be, but with 
ordinary selenium cells the normal 
current should not exceed a few thou- 
sandths of an ampere. If the current 
is too large the temperature of the cell 

may rise to the 


L tat which 
selenium hegins 
to melt; this will 


destroy’ the use= 
fulness of the cell. 
From the relay, 
acting as the 
brain, we may 
lead connections 
to whatever ap- 
paratus we desire 
to be actuated 
when the seleni- 
um cell is stimula- 
ted by light. 
When sever 
pieces of appa 
ratus are to be 
off simultaneously, for example the 
apparatus before described, a connec- 
tion arrangement, such as that shown in 
the diagram, should be used. One 
hundred and ten volts are suggested 
since this is the voltage of 
most lighting systems, and 
because a solenoid sufficiently 
large to pull the trigger of a 
ey revolver will operate best on 
that voltage without addition- 
such as storage 
veral 
are thus 
essary to 
uxiliary relay, due to 
the delicacy of the sensitive 
relay,which cannot break currents in ex- 
cess of a few fractions of an ampere. An 
ordinary pony relay of twenty ohms 
resistance is suitable for this purpose. 
If the arcing acre local circuit 
contacts is excessive a condenser con- 
nected in parallel with them will be 
found advantageous. The contacts 
should be set well apart and considerable 
tension put in the back spring to 
counteract the tendency to stick. Re- 


use an 
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ances are shown in the separate 
circuits for the purpose of regulating the 
current. 

If the mechanisms to be controlled do 
not require so much power a low voltage 
battery circuit may be used instead of 
the lighting circuit. The resistance of 
the flashlight wire should be low enough 
to permit of its heating to a red hot 
temperature when the current is switched 
on. To prevent this wire from acting as 
a short circuit on the other apparatus 
it should be small enough in size to 
actually fuse and break its circuit; 
ordinary fuse wire is not very suitable 
for this purpose, but fine strands of 
copper wire may be used in the absence 
of resistance wire. The charge of flash- 
light powder should explode within the 
one second during which the camera- 
shutter is open. 

All of this apparat y be installed 
in some hidden container such as a 
drawer of a desk, or of a chiffonier, or in 
a recess in a wall, 

The selenium cell may be protected 
from the room lights by so arranging a 
contact on the lighting switch that, 
when the room lights are turned on, the 
power circuit of the apparatus is opened. 
This will prevent the setting off of the 
apparatus when the room lights are in 
use, but will in no 
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leave the apparatus untouched for longer 
periods of time, clockwork mechanisms, 
which will run for the desired period of 
time, may be used. The revolution of a 
contact arm once in each twenty-four 
hours is necessary. A contact arm can be 
arranged which would cause the thief- 
catcher circuit to be opened say from five 
A.M. to seven P. M., or during the daylight 
hours. Another variation would be toutil- 
ize a second selenium cell well-exposed to 
daylight, which, when illuminated, would 
cut out the thief-catcher apparatus, by 
operating a relay connected to a break 
switch. Such an apparatus would be 
simple in mechanism and should offer no 
difficulties to the experimenter. 


Field Photograph Kit for the Use 
of the Artillery 
AFEW. years ago the Signal Corps 
undertook the task of developing 
a photographic outfit that could be 
carried with a mobile army. After 
much experimenting a field -telephoto 
equipment was designed which contained 
everything necessary for developing and 
printing negatives taken in the field by 
scouts. 

‘A machine was obtained for projecting 
lantern-slides in a wall-tent, so that 
the commanding 


way impair its 
effectiveness in the 
Ds nother 
en th 
lights are 


room 
switched off. The* 
apparatus may be 


protected from 
daylight by some 
simple form of time 
switch. A switch 
of this kind | can 
be improvised 
easily from an old 
alarm clock, by fit- 
ting the clock with 
a circular conduct- 
ing plate whigh 
will come into con- 
tact with the hour 
hand during a 
designated portion 


general could see 
on a large scale the 
surrounding coun- 
try, etc. The tele- 
photo-camera has 
proved somewhat 
useful in photo- 
graphing the 
location of shots in 
field artillery work, 
When set up for 
d »ping and 
printing the kit re- 
sembles a suitcase 
on tripods. 

dows are pro- 
led. One admits 
red light for devel- 
opingand theother 
white light for 
printing. The kit 
has not yet been 


of thenight. Should 
it be desired to 


A machine for 
negatives taken in the fiel 


adopted asa unitof 
army equipment. 


oe 
3 
a 


by scouts 


760 Popular Science Monthly 
A Show-Window Advertising Device acidulated water of the tank, gas coming 


Operated by Gas Bubbles off from the plate and rising so as to 
HE device fill the small bell. 
illustrated i The gas contained 


in the bell increases 
the buoyancy of 
the float and causes 
it to rise to the top 
of the tank, where 
the gas escapes out 
of a fine tube at the 
top of the bell. 
The gas could not 
escape at the bot- 
tom due to capil- 
lary action, but at 
the top of the tank 
the end of the tube 


based on the move 
ment of a_ body 
caused by electro- 
lytic action. In a 
glass tank of liquid 
is placed a celluloid 
or other disk which 
floats upright. On 
its top is a small 
bell-shaped body of 
any material. A 
metal plate is 
mounted at the 
middle of the disk 
and a_wire leads comes against blot- 
down from it and phe disk risea to the top ofthetankwhee ‘tig paper and the 
projects below the ‘the gas escapes, causing the disk to sink gas escapes because 
disk. The end of the capillary effect 
the wire dips into mercury at the at theend of the tube is destroyed. When 
bottom of the tank, and thus makes _ the gas escapes the float descends again 
electric contact so that an electrolytic — to the bottom of the tank, and the action 
action is set up. is repeated. An advertisement can be 

The metal plate is attacked by the put on the disk, or letters can be used. 


Money Prizes for Motorcyclists 
Send In Your Kinks 


F you are a motorcyclist, if you There are no limitations to this 
have devised simple ways of mak- prize offer. We don't care for fine 
ing repairs, if you have improved phrasing, but for mechanical idea: 
your machine in any way, this will Rough pencil drawings or photographs 
interest you. will do for illustrations. 
The Porttar Sctexce Moxnt Observe these conditions: 
offers a first prize of $25, a second (1) Articles must be written on one side 
ize of $15 and a third prize of $10 of the sheet only. 
for articles in which motorcyclists will (2) Write your name and address inthe 
describe and illustrate the methods pes Featured Corner on the Srey 
which they have successfully em- (3) Enclose postage for the return of the 
ployed for overcoming trouble, for 5 
making quick repairs by the roadside (4) Don't send les on ideas which 
or more difficult repairs in the shop, ed. 
or for making attachments broaden- 
ing the use of the motorcyl 
The three prizes will be awarded by 
the editors of the PopuLAR ScIe: “Motorcycle Contest Editor” 
bs in the ote of i PoruLar ScieNce Moxtaty 
at is more, even though your , 
article may not win a prize, the edi- 729 Fourth Ave, New York City 
tors may buy it at the usual rates, just. The contest will close on December 
because it is so good. 31, 1916. 


A Foot-Warmer Attachment 
for a Radiator 

HE fact that air currents pa 
through the sections of a st 

hot water radiator so that the heat ris 
before dispersing throughout the room 
accounts for the floor under the radiator 
being a poor place to warm the feet. 
‘The shelf arrangement shown in the illus- 
tration will be found very convenient for 
supporting the feet at a comfortable 
height near the side of the ra 
clos2 to the heat. 
The device is 
made of a board 
15 in. long and 6 
in. wide, with two 
rods attached, hav- 
ing their upper 
ends bent into 
long hooks to en- 
gage the connec- 
tions between the 
sections of the ra- 
diator at the top. 
This makes it easy 
to remove the at- 
tachment when not required. It may also 
be used asa shelf on which to set articles 
to keep them warm.—A, Ho.apay. 


How Electricity and Temperature 
Affect a Watch 


‘VERY second counts—it counts 
half a revolution of the balance 
wheel of your watch, 1,800 revolutions 
an hour; so, anything that will affect 
that 12-in. coiled spring that governs the 
escapement may make you miss your 
train—or make your train miss its 
signals and safety. 
The effects of varying temperatures 
have been compensated for even in 
watches that need not be very accurate, 


A shelf supported by long hooks attached 
to radiator connections for a foot-warmer 


and especially in carefully designed time- 
pieces. The effects of magnetism are 
also considered, the influence of which 
has been minimized in the last few years 
because of the development of electric 
generators. But watches still are liable to 
impairment from electrical influence, 
even in the slight amount of static 
electricity created by the friction of 
steel wheels on steel rails when a train 
rts or stops suddenly. 
nple experiment, showing how 
a watch may be 
magnetized with- 
out actual contact 
with the magnet- 
izing source, may 
be conducted 
with paper, 
some steel filings 
dan ordinary 
magnet. The mag- 
netic field will be 
indicated by the 
lines of force in 
which the steel fil- 
ings will arrange 
themselves when the magnet is held 
under the paper. With a magnetizing 
source more powerful and its extent of 
influence proportionately greater, it may 
be readily seen how the steel in the 
watch may be magnetized—the steel 
parts, of course, retaining the magnet- 
ism, which, as the parts of the watch 
assume various relative positions in 
moving, causes them to be affected so 
that they are retarded or accelerated. 
Whereas a watch in perfect working 
condition may be adjusted to vary only 
an average of .23 seconds daily, a 
magnetized watch will vary from 1 to 
125 seconds an hour, Of course a 
watch may be demagnetized, but it 
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cannot be made immune. Watches are 
being constructed now with non-magnet- 
ic alloys in place of steel; but the alloys 
are not perfectly satisfactory. 

The effects of temperature are taken 
care of more easily. The impairment of 
the hair-spring function is compensated 
for by the construction of the balance 
wheel, which has a rim of fused brass 
and steel. Each metal re-acting in 
differing degree to temperature, the 
variance ‘in its contra an- 
sion under the influence of cold or heat 
produces a bending of the rim, formed 
by two half-circle are: These are 
arranged and constructed so that the 
variation in the balance wheel will 
compensate for the variation in the 
hair-spring. 

Many have wondered what is the 
purpose of the little screws on the 
edge of the balance-wheel rim. They 
are to give the wheel the exact weight. 
by their adjusted arrangement, to make 
the proper number of revolutions and to 
make even more accurate the balance 
wheel's compensation for variation in 
the action of the hair-spring under 
temperature effects. When heat weak- 
ens the spring, it reduces the diameter 
of the balance wheel to correspond 
exactly for compensation. 

A Combination Tool With 
Many Uses 
VERY handy tool ade from 
tool steel 14 in. long. 3 in. wide and 
Yin. thick. The teeth in the part A can 
be made with a three-cornered or half 
round file. A hole is drilled near the 
edge and the metal filed to shape as 
shown at B to make a bottle-opener. 
The hole C is used as a universal nut- 


an ben 


a a ee ee 
A combination bottle-opener, nut-wrench, 
saw-set, screw-driver and tack-puller 


wrench. Two slits are cut in the edge 
at D to make a saw-set. The end E 
is filed to make a tack-puller. 
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Marking Points to Bore Holes 
for Dowels 


OWEL joints must be exact. A 
good method for marking simul- 
taneously in both pieces is shown in the 
drawing. A piece of tin or thin sheet 
metal is cut to convenient size and a bit 
of wire inserted in the exact center and 


Marker to locate points for boring hol; 
ultaneously in dowels to make neat joints 


soldered, so that a part of it will 
project on each side of the sheet. To 
locate the center of the metal, draw cross 
lines diagonally from the corners. The 
point where the lines cross will be the 
exact center. 

‘A more elaborate marker, large enough 
for all work, can be made from sheet 
brass or copper, with lines drawn parallel 
to each other, beginning at each side, 1% 
or 4 inch apart. These lines should be 
numbered, starting with 1 from the out- 
side edge and finishing near the center. 
When placed on the end of a square ot 
rectangular piece the center can be 
located with these lines and numbers 

Place the marker on the end of the 
piece; then set it in the exact place on 
the other piece of wood and strike it. 
‘The pin points will mark both pieces. 


Painting a Ladderless 
Standpipe 


Paging a ladderless standpipe 
proved to be too great a problem 
for several contractors, but it was solved 
by an old painter. He found out how 
long it would take to fill the pipe, and 
then had it emptied. He took several 
large timbers inside and built a raft, 
after which he ordered the doors closed 
and the pipe filled. By the time the 
inflowing water had borne his raft to 
the top, he had accomplished his pur- 
pose.—Haroip Horixe. 
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To Keep the Water in the Aquarium 
Clean and Fresh 

N aquarium for the home may be 

equipped with a simple contrivance 

for keeping the water clear and ft 

thus overcoming the only difficul 

maintaining one. The aerator shown 

works simply and will go for months 

without other attention than to provide 
water for the supply basin. 

In the drawing showing the apparatus 
there are the fish 
tank, supply 
basin, ‘and glass 
tubing from the 
basin to the 
tank. The si- 
phon forces 
supply of air 
through the 
water in the fish 
tank. The tank 
consists of a 
baseboard which 
is slightly larger 
than the tank itself, 
four square posts and 
four pieces of heavy 
glass. The base piece 
should be cut from 
wood 1 in. thick. Screw 
two strips of wood 
across it on the under 
side, one at each end, to 
preventitfromwarping. 

The corner posts are 
to be shaped as shown 
in the drawing with a 
rebate for the glass on 
the adjacent sides and 
a piece fitted in the 
inner angle to hold the glass in position. 
The base is also grooved on the sides 
and ends for the glass. Fit the posts by 
sinking them intoa 44-in. mortise cut in 
the base piece and then put a long 
screw into the end of the post through 
the base piece. 

In fitting the glass bed in place use 
white lead putty made up with a little 
powdered rosin to cause it to harden 
quickly. The wood of the tank should 
be varnished and allowed to stand for 
one week before the tank is filled. 

‘The aerating apparatus is made from 
44-in. glass tubing with a piece of 34-in. 
tube for the air-receiver and two corks. 


‘An aquarium with an 
supply basin and an aerator. 
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The 34-in glass tube is 7 in. long and is 
fitted with a perforated cork at each 
end. A hole about 1 in. in diameter is 
filed in the side of the glass. 

Fit the 14-in. pieces of tube through 
the corks, one at each end. Take the 
lower + Which should be about 
334 ft. long, heat one end of it and 
form into a slightly bell-mouthed shape. 

The lower end is also heated and 
bent as shown in the illustration. 

The upper piece of glass, which should 
be of a convenient length, is bent in 
the form of a syphon. For the supply 

basin use a glass jar. 

After all the parts of 
the aerating apparatus 
have been fitted to- 
gether, fill the fish tank 
and put the aerator in 
position; fill the supply 
basin also nearly to the 
fopwith clear water. 

he upper part of 
the 14-in. glass tubing 
is now taken out of the 
cork, and filled with 
water, holding a finger 
on each end. Then 
slip one end of the tube 
into the supply basin 
and the other through 


the cork of the air- 
receiver. 
If this is correctly 


done, it will be found 
that the water begins 
at once to drop from 


bonsadle: the upper pipe, taking 


supply from the 
ba: the wall 
bracket, and before very long it will 


be forcing a supply of air through the 
water in the tank at regular intervals. 
—Joun Y. D Pp. 


Making a Serviceable Fireless 
Cooker 


‘HE cooker illustrated on the follow- 
ing page can be made with two 

or more pots, although the drawing 
shows only one. The outer part of a 
double boiler will serve for the pot. ° The 
first requirement isa stout box of suitable 
size, with the cover hinged. To prevent 
warping, it should be reinforced with 
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two braces. It is held down securely by 
two catches in line with the braces. 

The upper part of the box is filled 
with a rectangular pad of felt stuffed 
tightly with hay. This is removable. 


A felt-and-hay insulated fireless cooker to 
accommodate one or more pots as desired 


The pot is completely wrapped about 
its sides and bottom with a felt over- 
coat. This may be made from an old 
felt hat which, if thoroughly steamed, 
may be easily ‘shaped about the pot. 
If it is not wide enough to reach to the 
sides of the box, the erstwhile brim 
should be sewed to a square piece of 
stout material in which a circular hole 
has been cut. This rectangular piece is 
attached to the sides of the box by 
means of a \%-in. wood molding, as 
shown in the sketch. The final pack- 
ing of the cooker is done as follows: 
The bottom of the box is temporarily 
removed. The cover is lifted and over 
the pot the rectangular pad is placed. 
The lid is closed and the box turned 
upside down. Then the space that 


remains is filled with firmly packed hay, 


Through the remaining opening 
more hay is crowded in until the 
packing is perfectly solid. Then the 
last of the bottom boards is secured. 
As a result of this arrangement the 
cooker is insulated at the top, sides and 
bottom by at least 214 in. (preferably 
3 in.) of packing. This prevents radi- 
ation and insures the efficient use of all 
the heat which will be stored in the pot. 
—Rosert G. SKERRETT. 


Loosening a Wood Screw to Draw 
It Easily 
N an effort to remove a No. 18 
wood screw which is 2 in. long, the 
slot in the head was put into such a 
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condition that the screwdriver-bit 
would not engage it. The screw had 
rusted in the hole. A cold chisel and 
hammer were brought into use to cut 
another slot. After cutting the slot it 
found that the screw came out very 
The force of the hammer blows 
had ‘loosened up the rust and also had 
spread the wood around the screw 
sufficiently to allow it to come out. The 
same operation was tried out on a screw 
which had the head entirely twisted off, 
and it was easily removed. 


Transforming a Wheelbarrow 
into a Fantastic Toy 
AS example of how so prosaic a 
thing as a wheelbarrow may be 
made into a most alluring toy is shown 
in the illustration. As his clownship 
calls for grotesque rather than artistic 
lines, anyone handy with a saw and a 
sharp knife can fashion such a barrow 
according to his own ideas. The one 
pictured is in eleven sections—two legs, 
two sides, two end-pieces, the bottom, 
side standards, front wheel and head, 
which is carved on both sides. 


The parts of the wheelbarrow are cut out 
in the shape of a clown and decorated 


First, roughly sketch the clown 
on heavy manila paper in order to 
familiarize yourself with the lines of 
his anatomy; then boldly draw six 
sections on_ bristol board, half_of his 
figure sufficing for a pattern. Cut out 
these sections with a sharp, pointed 
knife indicating with a pencil what each 
one is. Any lumber will do for the 
barrow; even an ordinary pine box may 
be utilized long enough to pro- 
vide handles, the dimensions of which 
may vary according to the size required. 
The proportions of the figure shown are 
about as follows: leg, 30 in. to tip of 
toe; end-piece, 14 in.; side-piece, 27 in. 
standard, 12 wheel, 10 in. in diame- 
ter; head, 9 in. from the crown to nape 
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of neck. The shoes are carved on the 
limbs and painted red. 

The queer handles have carved grooves 
that slip into the end of the side-pieces 
on the order of the old- 
fashioned wooden bedsteads. 
The wooden standards are 
square pegs in square 
holes,” and serve as rests 
for the barrow. They have 
an extension running up on 
the inside of the barrow, 
where they are bolted in 
place. The wood selected 
for the front wheel should 
be at least 144 in. thick in 
order to afford stabili 
The sides are sawed in such a 
shape that the iron rod from 
the wheel passes through the 
center of his clownship’s 
palm where it is secured with screws. 


Constructing a Sidecar for a Bicycle 
or Motorcycle 

‘HE accompanying illustration shows 

the construction of a simple sidecar 

for a bicycle, which may be enlarged for 
motorcycle use. The frame of the side- 
car should be 
strong, light and 


The sidecar as it is 
attached toa bicycle 
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placed 15 in. above the frame, which is 
used for supporting the seat and also as a 
means of attachment for band-iron 
braces to the bicycle. Screws should be 
used throughout for fasten- 
ing the boards to the frame 
and rails. First fasten them 
to the side rails, then draw 
the curved line at the top 
and cut both sides out at the 
same time after clamping 
them together. Before fast- 
ening them permanently to 
the frame, lay a floor of 34- 
in. boards. A single board 
16 in. long placed on the 
side rails makes the seat. 
The back is put on in the 
same way as the sides. 

The side wheel, which is 
an ordinary front bicycle 
wheel, is attached to the body of the side- 
car braces of band-iron 1¥¢ in. wide 
and 3/16 in. thick, the forward one being 
fastened over the side rail and the other 
to the upper rear part of the body. The 
inside end of the hub-axle is supported by 
a piece of the same band-iron shaped as 


sized 
band-iron is used 


well made. Bass- 
wood will be 
found very dur- 
able for a light 
sidecar for a 
bicycle. The 
joints at the 
corners are lap- 
ped with a small 
bolt run through 
them to hold the 
parts tightly to- 
gether as at A. 
The frame is rect- 
angular, 30. in. 


wide, made of 
pieces 134 in. wide 
and 7% in, thick. 

The sides of the 
body are built up 
of 3-in. boards 
fastened vertical- 


for attaching the 
sidecar to the bi- 
cycle, one piece 
connecting the 
body to the bi- 
cycle frame be- 
tween the large 
sprocket and the 
small one, and the 
other between the 
side rail of the 
body, through the 
boards to the tube 
connecting the 
seat and the rear- 
wheel hub. This 
is shown in C and 
D. The bars of 
the last attach- 
ment must be 
twisted slightly, 
Fs as the drawing 
shows, to allow 


ly to the frame, 
and a side rail 


Details of the frame of a sidecar and its 
connections to a bicycle or motorcycle 


forthe slant of the 
bicycle tube. 
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An Improved Grinder for Gas- 
Engine Valves 
FTER a gas-engine has been used 
for a time, the valves, especially 
the exhaust members, are apt to become 
pitted and scored. In some cases, this 


GRINDING WHEEL, 


‘An abrasive wheel ecavartal on a ball 
bearing shaft for valve-grinding purposes 


roughening is so pronounced that it is 
almost impossible to grind the valv 
into a correct seating by 


emery-and-oil p 
ing will be cons 
valve-heads are 


panying drawing.” 
supported on a ball-bearing ‘shaft driven 
by encased gearing in such a way that 
its speed is fourteen times that of the 
valve-head and its direction of rota 
The valve is carried by an 
adjustable rotating chuck 
which insures that ‘the valve will be 
properly centered, this being driven by 
a smail pulley ‘from any available 
power. 

‘The abrasive wheel is properly beveled 
to make sure that the angularity of the 
valve-head will not be changed. A 
centering device is included to exert 
pressure on the valve-head and bring it 
in contact with the wheel. An integral 
wheel-dresser is also a part of the device. 
The tool shown has a capacity for valve- 
stems from 5/16 in. to 1/2 in. in 
diameter and valve-heads from 1 1/2 to 
3 in., this range taking in most of 
the valve sizes in automobile engines. 
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A Fire-and-Water Proof Cement for 
Mending Stove Fire-Brick 


ERE isa formula for a cement 

which will repair fire-brick in stoves 
and furnaces, and which can be used even 
where there is an intense heat. Take 3 
parts of fire clay and 1 part iron filings 
and mix with strong vinegar untila putty- 
like mass is formed. If the cement is used 
to fill up very small cracks and crevices, 
it should be thinner. If iron filings can- 
not be secured, fine iron borings will be 
just as good. If it is desired to use the 
cement in a furnace for melting metals, 
the following mixture will give better 
results: 1 part iron borings, 2 parts fire 
clay, and 1 part fire sand. Mix. with 
vinegar in the manner described. 


A Revolving Telephone Index on 
the Transmitter 


VERY user of a telephone has 

certain persons to call more or less 
frequently whose numbers may not 
be readily remembered. A_ list of 
these numbers may not be large 
and to look them up in the telephone 
book requires some time. A very handy 


The disk is fastened loosely 
in position directly behind 
the telephone mouthpiece 


and neat little index for a few numbers 
can be written on a cardboard disk and 
slipped on the neck of the telephone 
mouthpiece. It has six divisions and is 
fitted loosely so that it can be turned. 
The mouthpiece is unscrewed and taken 
off to place the disk in position. 


How to Build a - 


STEREOPTICON 


HE construction of a small stereop- 
ticon for use in the home or lecture 
room is an easy task for the work- 

man who possesses the usual tools, such 
as a hacksaw, small drill-press, ' taps, 
dies, etc. The design presented here- 
with is one well adapted to amateur 
construction, and in the finished instru- 
ment the builder will have one which 
incorporates, in a simplified manner, 
everything which makes for comfort and 
efficiency in operation. At the same 
time, it will cost little to build if the 
objective and condenser are purchased 
second hand, 

From the illustrations, the reader will 
note that’ the finished instrument is of 
the conventional form with one or two 
exceptions. The usual bellows is sup- 
planted by telescoping cylinders of me 
the bellows is difficult to con- 
struct and, when made, it is no 
more effective than the device 
shown in the drawing. The 
conventional lamp-hood of sheet 
metal has been supplanted by an 
earthern hood made from a 
flower-pot; this construction 
permits the use of a simply- 
made arc-lamp without gears or 
worms and, furthermore, it pre- 
vents the heat of the arc from 
attacking the lamp parts. The 
heat is dissipated through an 
opening in the top, above the arc, and 
the condensing lens is protected by a 
disk of thin glass loosely clamped to the 
front of the flower-pot hood. Every 
detail of the instrument and dimensions 
is shown in the drawings; it is therefore 


Fig. 
condenser 


Thomas Stanley Curtis 


unnecessary to repeat dimensions in the 
text of this article. Before starting the 
work, the builder should purchase the 
condensing lens, the objective and a 
slide carrier of the conventional sort. 
The condenser will cost, mounted as 
shown in Fig. 1, about $2. The objective, 
Fig. 2 A, will cost from $3 to $10, 
depending upon its quality, focal length, 
and condition, if second hand. The 
slide carrier of the sort shown in Fig. 3 
costs about $5. 

The focus of the objective will have an 
it bearing upon the length of 
ylinders, C and D, Fig. 2, and the 
dimensions given are for a lens of 10-in. 
focus. This is an excellent size, as it 
throws a picture approximately 6 ft. 
square at a distance of 20 ft. from the 
screen. If the instrument is to be used 
in a smaller room, the objective 
should be of shorter focus. These 
objective lenses are usually sup- 
plied in a mounting, with a 
flange and a knurled adjusting 
knob, which actuates a rack and 
pinion arrangement. The follow- 
ing table shows the sizes of pic- 
tures projected by lenses of vat 
g focuses at various distances. 
For example: With a lens having 
an equivalent focus of 7 in., a 
picture 6.5 ft. square would be 
projected if the machine were 
15 ft. from the screen; 8.5 ft. square 
at 20 ft., ete. 

The table is prepared as an aid to 
careful selection of a lens suitable to the 
room in which the stereopticon views 
are to be exhibited. 


. The 


767 


‘768 


Size of Picture on Screen with Lenses 
of Different Focuses When Using 


Standard Slide 
Focus 

ofLens 15 ft. 20ft. 25ft. 3oft. 
sin. 8992 15 18 
jin, 65 8851S 

10 in. ~ 58 738 


The front board, which carries the 
objective, may be made first. The 
design is shown in Fig. 4, and_ the 
openings and general form should be 
described by measuring from the center 
line. The large openings may readily be 
cut with a fine jeweler’s saw, or if the 
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shown in Fig. 6. These cylinders are 
made from thin sheet brass accurately 
cut and shaped by means of a tinner's 
roll. An accommodating tinner will 
usually be glad to perform such a small 
service without charge. The smaller 
cylinder should slide easily within the 
large one. It is then sweat-soldered to 
the lens-board, care being taken to see 
that it is exactly centered. 

The slide-carrier holder, with the 
dimensions of its parts, is shown in Figs. 

, 8 and 9. The piece shown in Fig. 7 
is soldered to the larger cylinder, D, 
Fig. 2 and the smaller ring of brass wire, 
Fig. 10, is sweated on at the junction. 


Fig. 2. The objective assembled. The lenses are usually supplied in a mounting, with 
a flange and knurled adjusting knob, which actuates a rack and pinion arrangement 


builder has a power-drill, they may be 
roughly drilled and finished up to line 
with a file. The lens-opening will ob- 
viously have to conform to the diameter 
of the lens-barrel or its flange, which is 
made of sheet brass, 1% in. thick and 
secured to the board with machine 
screws. 


The lens-board is held upright by two 


rods of brass, Fig. 5, which slide into . 


brass tubes. Upon these tubes the 
remainder of the instrument is assembled. 
The dimensions of the telescoping cylin- 
ders which supplant the bellows are 


When the cylinder is to be soldered on, 
the rods and tubes should be in place and 
the one cylinder telescoped within the 
other, to insure accurate centering. As 
the assembled drawing shows, Fig. 2, 
the upright E is gripped between the 
collars F which are forced over the tubes 
and soldered in place. The dimensions 
of the collars are all given in Fig. 11. 
The parts of the slide-carrier holder are 
assembled by means of screws; and 
clamping-screws in the top piece are 
arranged to engage the slide-carrier and 
secure it in the proper position. 
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The upright G, Fig. 2, serves to carry 
the light-shield J, which covers the 
lamp-hood. It also serves partially to 


support the condenser-mount, which is 


Fig.3. A slide-carrier of the conventional 
sort, one of the parts to be purchased 


loosely placed between the slide-carrier 
holder and the upright G, resting upon 
the studs H. The dimensions of the 
piece G, are given 
The 
RS de- 
tailed in Fig: 13, 
is to be hard- 
soldered to G. 
Owing to the heat 
encountered here, 
a far better con- 
struction is to 
bend feet all 
around the cylin- 
der and rivet or 
screw it to the 
piece G. If solder- 
ing is determined 
upon, however, the larger 


carries the: spective 
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the heat conducted to it is comparatively 
slight. The fiber-block is drilled to take 
the upright rod shown in the drawing and 
is fitted with a clamping-screw. This ad- 
justment will permit the lamp to be 
swung to cither side, or raised or 
lowered. Theoretically, if the objective, 
condenser and arc are in line, no adjust- 
ment will be necessary, but, owing to 
the extreme difficulty of securing such 
an absolute alinement, a degree of adjust- 
ment is usually necessary. The holders, 
through which the carbons pass, are split 
in order that a slight friction may be 
exerted upon the rods. 

The hood for the arc, as previously 
stated, consists of a small flower pot of 
the correct size, drilled for the holes 


en crTaMiCG a 
2705. f bras rad side Mt 7 tobe obore ‘nto 


ig. 5. Two brass rods which support the 
pvighe lens-board slide into brass tubes 


indicated, and lined by smearing it with 
fire-clay on the inside. When the lining 
is dry and the hood fastened over the 
large opening in the top, the pot may be 
wired to the arc-lamp frame, or secured 
with small screws passing through the 


ring shown in Fig. to may 
be used to strengthen the 
joint and to improve the 
appearance. 

The arc-lamp illustrated 
in detail in Fig. 14 presents 


many points of interest. It 


is adapted for use on com- 
paratively small currents of 
from 5 to 8 amperes, and 
these values are practically 
at the topmost limit for 
home use. The lamp takes 
standard 14-in. carbons, 
which are fed by merely 


twisting and pushing the 
knobs fitted to their ends. 

Each carbon of the lamp 
is held in a little bracket, 
which, in turn, is secured to 
a common base of hard 
fiber. The use of this 
material is permissible in 
the present instance, since 


Fig. 6. The telescoping cylinders made of thin sheet 
brass accurately cut and shaped with a tinner’s roll 
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bottom of the pot and into the brass 
bracket. The drawing shows how the 
disk of clear glass is clamped to the 
front of the flower pot. The method of 
constructing the 
lamp-mounting, 
which slides over 
the brass tubes of 
the instrument 
frame, is clearly 
indicated in Fig. 
14. The addition 
of the rear sup- 
port, detailed in 
Fig. 15, completes 
the stereopticon, 

For the sake of 
completeness, the details of a small 
rheostat are given in Fig. 16. While a 
lamp-bank, or any other form of re- 
sistance that will limit the flow of cur- 
rent to about 5 amperes, may be used, 
the wire resis- 


Fig. 7. A part of the 
slide-carrier_ holder 


tance illustrated 
will be found 
inexpensive and 
compact. The 
base is a piece of 
slate about 8 in. |} 
square in which 
are mounted nine 
brass pillars. On 
either side and 
between these pil- 
lars are stretched 
9 coils of No. 22 gage resistance wire, 
each coil containing 5 ft. of the wire. If 
wound in coils of 48 turns each on a rod 
34 in. in diameter, the amount will be 
approximately correct. As the drawing 
shows, the coils are all placed in series. 
In Fig. 17 is given the diagram of 
connections. The wires leading from 
dei bass wre the nearest lamp- 
socket connect 
with a switch and 
fuse. One wire 
goes directly to 
Le the upper carbon 
Fig. 10. Brass wire 
rings used to 
strengthen the 
numerous joints 


Fig. 8. Another part 
of slide-carrier holder 


of the lamp, and 
the other wire 
goes to one ter- 
minal of the 
theostat. From 
the second ter- 
minal of the 
rheostat, a wire 
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connects with the lower carbon of the 
lamp. If the current is direct, the upper 
or horizontal carbon should be the 
positive. This can be insured by a 
simple test; turn on the current at the 
switch and bring the carbons together 
for an instant, separating them im- 
mediately for Min. If the current is 
direct, the arc will quickly settle down 
to an absolutely noiseless burning; if 


Fig. 9. Dimensions of the upper and lower 
frame parts of the slide-carrier holder 


alternating, the arc will emit a low hum. 
If direct current is used, turn the 
current off after the arc has burned a 
few moments and immediately observe 
the carbons; the positive will be the 
hotter one and if this should, by chance, 
be the lower, the wires at the lamp 
terminals should be transposed so as to 
establish the positive pole at the upper 
carbon. With a direct current arc, 
practically all of the light comes from 
the positive carbon, while with an 
alternating current, both carbons give 
off the same amount of light. 

When the light has been tested, the 
stereopticon may be set up for use. 
Place the instrument upon a firm table 
and at right angles to the screen, which 


tk 


4 reg. brass 


Fig. 11. Dimensions of the collars 

which are forced over the tubes and sol- 

dered in place gripping the lens-board 
may be a sheet or a bare white wall. 
Start the light at the arc and darken the 
room. Place a slide in the carrier and 
bring the lens into focus by sliding the 
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lens-board in or out. Remove the slide 
and adjust the arc-lamp to remove the 
bluish spots that will most likely be seen 
in the field of light. By moving the 
lamp up or down, to the right or left, or 


Fig. 12. 


Dimensions of the upright 


which serves to carry the light-shield 


back and forth upon the tubes, the field 
will gradually be made perfectly clear. 
When the light is uniformly white, the 
slide may be replaced and a sharp focus 
obtained by turning the milled, adjustin, 

knob on the lens-barrel. 


i 
All lenses 
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should be kept scrupulously clean, since 
the slightest trace of dust will diminish 
the brilliancy of the illumination to an 
astonishing degree. 

Lantern-slide plates may be obtained 
from any dealer in photographic ma- 
terials. The standard size is 3% in. by 
4 in. in the United States, and all slide- 
carriers made for use in this counts 
take that size. The lantern slide emul- 
sion or coating is so sensitive that the 
slides must be han- 
dled under ruby or 
deep orange light 
only, in order to 
avoid fogging. 

ith this one ex- 
ception, they may 
be handled precise- 
ly as one would use 
the popular devel- 
oping-out papers. 

To make the 
slide, the plate is 
placed in a prin 
ing-frame, with its 
emulsion (dull) 
surface next to that of the film or 
plate from which the print is to be made. 
The frame is then held at a distance of 
about 6 ft. from a 25-watt tungsten 
lamp, and the latter turned on for two 
seconds. This exposure is correct for 
the average negative and is cited merely 


iS eeaae 


Aaj foros hp 


ry 13. The fight 
shield which is sol- 
dered to the upright 


a 


satel 


@ 


z 
2 fea, brass tube 


Fig. 14. Details of the arc-lamp which is adapted for use on comparatively small currents. 
‘The carbons are fed by merely twisting and pushing the knobs fitted to their ends 
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as an example; even oil, gas or a 
match, held a foot from the frame, may 
be used instead. The exposure would 
then have to be determined by experi- 
ment, of course. 
When the ex- 
posure has been 
made, the plate is 
taken from the 
frame and placed 
Fig. 15. Detail of in a tray contain- 
the rear support — ing the developer. 
The writer favors the popular M.Q., 
sold in tubes and merely dissolved in 
water. In about thirty seconds the de- 
tails of the image will come up under the 
action of the developer, and in possibly a 
minute and a half, the development will 
be complete. This is determined when 
the entire image is plainly visible, though 
hazy, on the reverse side of the plate. 
Another test is to look for the det 
in the highlights; when they are visible, 
the plate is developed. The tray should 
be rocked continually throughout de- 
velopment. 
‘The next step is to rinse the plate in 
clear water and immerse it quickly in a 
bath of hypo, which may be purchased in 


3 Coils each containing 5 ft. of No. 22 re- 
sistance wire. Wind 48 turns on J-in. rod 


Fig. 16. Details of a small rheostat. In the 
slate base nine brass pillars are mounted 


small packages ready to be dissolved in 
water. When no more of the milky white- 
ness can be detected on the plate when 
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wht erat Fig. 17. viewed from the back, 
Diseram it should be left in 
fhe ‘fom the hypo ten minutes 
a nearby longer, and then taken 
Jamp-soc- out and washed under 
ket tothe running water for a 
rheostat 
Aho half hour. All of these 
sastot m 
72 operations must, of 
course, be performed 
under the orangelight. 
The trick which is 
perhaps the most im- 
portant of all in the 
making of a slide has 
been left until the 
last, where it will be 
noted and remem- 
bered. When the slide 
plate is placed in the printing frame 
ready for the exposure, a piece of black 
paper should be placed over the back of 
it before the cover of the frame is 
i This is to prevent a 
greeable foggy flatness from spread- 
ing all over the slide-plate, which will 
happen if the reflected light from the 
white backing of the printing frame 
strikes through the The author 
has made hundreds of slides without the 
slightest difficulty since he discovered 
this little stunt. Prior to that time 
he had found it impossible to secure a 
brilliant slide from any but the snappiest 
of negatives. 
A concluding word of caution is to 
avoid touching the emulsion side of the 
slide plate at any stage of the operations. 
The emulsion, when wet, is soft an 
easily injured and, when’ dry, the oil 
from the fingers will leave a mark. 
While the slide is drying, it should be 
protected from dust and dirt, preferably 
by placing it in a clean, dry place. A 
mat or mask and a cover-glass bound on 
the slide with passe partout binding 
complete the work. 


A Substitute Blow Torch 
for Soldering Joints 

N easily improvised blow torch for 
soldering joints in wires is made as 
follows: Take a 14-in. tube, and fill it 
with cotton waste or with old cloth satu- 
rated with gasoline. Cut a notch in a 
piece of 14-in. loom, insert it into one end 
of the tube, and light the waste. Blowing 

through the loom makes a hot flame. 


Popular Science Monthly 


To Make a Storm Vestibule 
on a Veranda 


S may be seen from Fig. 1, the 
entrance to which the storm ves- 
tibule was added extends out into the 
veranda about 2 ft. beyond the general 
front wall line of the house. The 


Fig. 1. General waur 
plan of the en- 

trance to which 
the vestibule was 


VESTIBULE 


LIVING ROOM 


by five 
Two of 


veranda-roof is 


supported 
columns, about 6 ft. apart. 
these flank the stairs from the walk to 
the porch. The hall is 6 ft. wide, and 
the big double door with glass panels, 


is fully as wide, less the trim. The 
makeup of the door-casing is such as to 
provide a good %-in. stop all a1 
outside. A sketch was made like Fig. 1. 
This shows that the narrow portion of 
the porch, which is only about 4 ft. 
from the door-casing to the posts, would 
be filled up by a rectangular structure, 
so that it would be inconvenient to 
reach either portion A or B of the 
veranda from the steps when the 
vestibule was in place. Therefore the 
shape was altered as shown, leaving 
sufficient room for a person to pass com- 
fortably to either section of the veranda. 
The plan of the vestibule is shown in 
Fig. 2. Its position on the porch floor 
is defined by the strips shown outside 
the side panels. These are square, 
about 114 in. each way. They are 
screwed to the porch floor, and also to 
the side panels. The side panels and 
door frame are assembled as shown in 
detail of the joint at C. This joint is 
secured by screws passing through the 
door frame into the wedge-shaped piece, 
which is integral with the side panels. 
If the work is properly fitted, three 
screws on each side will be sufficient. 
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In the cross-section shown in Fig. 3, 
the construction of the top is indicated. 
This is made of tongue and groove 
, the same as the side panels, and 
battened. The rear edge is made to 
slip in tight under the frame of the 
house door, and the battens are so 
placed that ‘the side panels bear against 
them. It is not necessary to secure 
this piece except with two small hooks 
and eyes on each side, by which it is 
fastened to the side panels, so as to 
prevent entrance of cold air if it should 
warp. Sufficient projection of the top 
panel is provided to allow a crown-mold 
to be placed under it similar to that 
shown on the door frame in Fig. 3. 
This makes a cornice all around the 
vestibule, and is an attractive finish, 
These two pieces are attached to the 
side panels, and are mitered against the 
mold across the front. 

The entire scheme consists of five 
pieces: two side panels, the top, the 
door frame, and the door. The door 
was purchased, with plate-glass upper 
panel, from a dealer in house-wrecking 
materials for a moderate sum. The rest 
of the material is plain lumber-yard 
stuff. The work of building and fitting 
such a vestibule must be carefully 
planned, and honestly executed. Skimp- 
ed work will show and prove trouble- 
some. But when once built it can be 


Fig. 2. Plan 
of vestibule 


erected or removed in half an hour, 
with no tools but a screwdriver. 

The door should be hung on loose 
pin-butts, of good weight and quality. 
They should be brass, steel bushed, 
with steel pins, brass tipped. The lock 
hardware and all the removable screws 
should be brass. This is because steel 


174 


screws would sooner or later rust in, 
and it would be difficult to remove 
them. All fitting and adjusting should 
be done when first building the structure, 
and it will then go together without 
trouble when erected afterward. The 
side lights shown are not necessary when 
the storm door has a glass panel. 
The door for this 
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Utilizing a Piano Stool as a Type- 
writer Stand 

PERSON who uses a typewriter at 
home will find that a piano stool 
will make a very good stand for his 
machine. An ordinary table is too high. 
A good way to make the stool even 
more serviceable as a typewriter stand 
is to get a board, the size 


particular model was 
made to open out- 


PORCH CEILING 7 


you may deem fit, and 
fasten it to the top of the 


ward, as the vestibule stool. If the stool will not 
was too shallow to TOP PANEL turn up as high 
permit of its opening Fim) = 3 as you would 
inward. When suffi- Zorn like to have it 
sible, preferable Pree IY ee the 

, 4 up under the 
to change the details DOOR board you are 

to permit the ° i 

Stcrtoowngiir $ Tha bord wed 
ward. In this oust GLASS. be wider than the top 
case, cheaper of the stool, and 


butts, plain steel i 
for instance, may \ 
be used, as there 
is no weather expo- 
sure, and the lock 
may be a common 
rim or mortise affair 
for the same reason. 
All screws, however, 
should be brass in any 
case. The door may 
be weather - stripped 
when it opens out, but 
if opening inward it 
will usually be neces- 
sary to use a LI 
threshold, as 


shelves can be made 
on the extension. 
After the top is on 
and the shelves made, 
go over them with 
varnish and you will 
have a very service- 
able and inexpensive 
typewriter stand. 
—IRAR. ALEXANDER. 


An Emergency 
Clothes Hanger for 
the Traveler 


HEN trav- 


the average 
porch pitches 
away from 
the house, and q 
this must be ‘ 
provided for. 


An Easy Method for Drilling Holes 
in GI 


‘N drilling a hole in glass, first take any 
hard metal, press and turn it on the 
face of the glass at the point where the 
hole is desired until the glazed surface is 
broken. This will give a center or starting 
point for the drill. Then with a hand- 
brace and drill bore slowly, placing a lit- 
tle turpentine on the drill. 


- eling or 
visiting, one 
frequently is so 
situated that a 
clothes hanger is 
not available. A 
good substitute 

may be made in a quick and simple way, 

and the materials are always at hand. 

Roll up a newspaper loosely and tie in the 

middle with a piece of string, leaving a 

loop by which to hang it. This may be 

suspended from a gas bracket or other 
handy hook, and will take care of 
light-weight ‘articles. 


In washing an automobile use only soft 
water as it is not so hard on the finish, 
nor does it corrode uncovered metal. 
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A Scheme for Soldering Metals 
Difficult to Join 
ANY times when soldering together 
different metals which do not join 
easily it is better to put acid on each 
piece and fasten the solder to it separate- 
ly. The pieces can then be soldered to- 
gether without using more acid. 

This method is especially advanta- 
geous for fastening two pieces together, 
where if acid were used, it might run 
into places difficult to reach with a 
cleaning cloth so that it could not be 
wiped away and would corrode the metal. 


A Heat Deflector for a Hot Air 
Register 


SHEET metal canopy placed over 
the ordinary hot air register will 
direct the heat toward the bottom of the 


‘The metal canopy deflects the hot air 
outward and down toward the floor 


room where it is most needed. 
of fairly heavy metal about 7 in. wide 
are cut as shown in the illustration. The 
back is turned in at an angle of 90 deg. 
and fits in behind the register. After 
the canopy has been bent into shape the 
screws in the register are loosened and 
the back slipped behind it. Then the 
screws are replaced.—E. C. Srinwett. 


Strips 


How to Straighten the Crooked 
Straws of a Broom 


‘AKE a pail of boiling hot water and 
completely immerse the straw end 

of the broom for ten minutes. After the 
straws have become completely soaked, 
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withdraw the broom and suspend it by 
the handle. When the straws are dry 
they will be found to be perfectly 
straight —E. HUNTSMAN. 


An Automatic Cleaner 
for Bicycle Hubs 
UBS of bicycles readily collect dirt, 
and because of the spokes they are 
very hard to clean. With the little 


oe 


The weight of the 
chain link keeps the 
leather from turn- 
ing with the wheel 


device illustrated 
the cleaning is 
done auton ca 
and the s 
kept polished. The 
device consists of a piece of leather 
shaped as shown, then hung over the 
hub, the ends being fastened with a 
link of chain. This link besides holding 
the leather on the hub is also conve- 
nient for repairing a broken chain in an 
emergency.—M. J. SILVERSTEIN. 


An Improved Force-Filter Which 
Is Easily Cleaned 


T force-filters, used for rapid 

quantitative work, catch the fil- 
trate in flasks, which are often hard to 
clean after a filtration, especially if some 
of the precipitate passes through the 
filter-paper. 

This disadvantage can be overcome by 
catching the filtrate in a beaker under a 
bell-glass, with a top for a two-hole rubber 
stopper. A funnel is inserted with a 
glass tube which is connected by means 
of a rubber tube to an aspirating-pump. 
If the suction is strong, a platinum cone 
should be placed in the funnel to prevent 
the paper from tearing. The glass or 
metal plate, upon which the bell-glass 
rests, should have a slight coating of 
some sticky, pasty material, such as that 
used on the disk of an exhaust pump, 
which will render the contact perfectly 
air-tight—Epwarp Mutca. 
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Plane Blade Clamp and Emery 
eel Guide 
EN sharpening a plane blade or 
a chisel 1 in. or wider, it is difficult 
to obtain a true edge even when both 
hands are free; and since the advent of 
the small hand-power wheels it is still 
more difficult where only 
one hand is available for 
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away from the block. Before attaching 
the block, rabbet the lower corner which 
will overlap the plane or chisel blade, or 
inlay a small strip of fairly stiff brass in 
the top of the oak block, setting it with 
glue, so as to form a wearing surface for 
the vertical screw, as when sharpening 

a narrow blade the oak 

block may come under 


guiding the tool, The _ - — the screw. In order to 
guide shown here is in- # have the emery wheel 
tended to counteract the Sarr and guide always in line 


difficulty. 

Theclamp which holds 
the plane blade, Fig. 1, 
is made of iron, with the 
exception of a small oak sliding block. 
A strip of iron 8 in. long by 134 in. 
wide and } in. thick can be procured at 
a hardware store or blacksmith shop. 
Heat it red hot and bend it over an 
anvil or vise to bring it to the necessary 
form, as shown in 
Fig. 1. When it is 
sufficiently cool 
touch up the 
rough surface 
with a file or —= 
emery wheel. 
Procure some 4- 
in, round iron 
rods, cut them 
the required 
lengths, according 
to the design, and 
thread with a ma- 
chine-screw die, 
\ in. by 20 or 
24 threads. Make the holes for the ad- 
justing screws with a 3/16-in, twist drill 
and tap them with 4-in. by 20 or 24 tap. 
The handles on the screws are made of 
short pieces of nails set snugly in a ¢-in. 
hole. 

The sliding 
block of oak on 
the horizontal ad- 
justing screw is o*mmar 
about 1 in. by 
1 in., and_per- 
haps 14 in. thick, 
allowing sufficient 
depth for the long 
screw to be seated 
in it. Make a small groove on the end 
of the screw nearest the block and put in 
a brad to keep the screw from drawing 


Fig. 1. 
the 


END VIEW 


‘The clamp which holds 
blade is made of iron 
with an oak sliding block 


a 


SHARPENING 
came AND 
ADJUSTABLE 
RUNWAY. 


Fig. 2. The wheel is clamped to a board which 
may be used as a permanent base for stability 


BOE VIEW 


Fig. 3. The runway may be made of wood and 
should be twice the length of the sliding clamp 


and set up square it is 
well to have the wheel 
clamped toa board which 
can be used as a per- 
manent base; then the device can be 
fastened to the workbench as a unit or 
hung out of the way when not in use. 
The runway itself is made of wood, as 
the wear is very 
slight. It should 
be at least twice 
the length of the 
sliding clamp. 
Have it about 1 
in. wide by 4% in. 
thick. | With a 
rabbeting plane 
take off the top 
to the depth of 
\ in., leaving a 
small raised edge 
about 1% in. by 
¥ in., which is to 
guide the clamp, 
as shown in the 
detail in Fig. 3. 
Another way would be to screw ona 
thin metal strip, raising one edge 1 in. 
above the top of the runway. Fasten 
a small angle iron at each end of the 
runway. Secure them to the sliding 
F support on the 
right, and to a 
rOpermanent sup- 
port on the other 
end. Small bolts 
with thumb nuts 
will render the 
runway adjust- 
able, so that a 
blade can be 
ground at any 
desired angle. The runway should 
be set up at a perfect right angle 
to the center of the wheel. 


Ti 
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“ALLOWEEN entertainments where 
young people of both sexes partici- 
pate are usually characterized by 

merrymaking in weliich witches ob ¢ mars 
or less friendly type are the principal 
feature; but where none but brave 
scouts of the genus homo are present, 
as at a club or a boys’ school, the horrors 
may be as real as they can be made. 
The “Chamber of Horrors” described 
here was fitted up by boy students last 
October 31, and the thrills and shivers 
which the’ participants in the fun 
received are not yet forgotten. The 
materials used were borrowed from the 
school laboratory or from the students’ 
homes, The experiences began at the 
very entrance doorway. 

Beside the arch outside the entrance, 
which was draped with black crepe and 
surmounted by a sign reading, “The 
Cave of Death; All Hope Abandon, Ye 
Who Enter Here,” stood a witch in 
skeleton mask and long black robes, 
who barred the way with a long dry 
bone, questioned each applicant as to 
his strength of nerve, and in serious 
tones made each assert that he entered 
the cave at his own risk and peril. Two 
raps from within the closed door 
signified that the victim had permission 
to enter. In the arch under which the 
victim passed hung a human skull and 
cross-bones, suspended by fine wires. 
Those who were curious to touch or 
handle them, received a moderately 
severe shock, 

As the victim placed his hand on the 
knob to open the door, he received 
another shock and was commanded in 
hoarse whispers to close the door behind 
him. The room which he now entered 


was absolutely dark, except for phos- 
phorescent hands here and there, and a 
phosphorescent skull near him. ‘Before 
he had time to see them distinctly, some- 
thing cold and flabby struck him in the 
face. A pair of the gleaming hands picked 
up the phosphorescent skull, and a voice 
whispered, “Take this baby’s skull in 
your hands. Press it to your lips. There 
are maggots crawling on it—a-a-a-a-h.” 

After actually experiencing the revolt- 
ing sensation of maggots crawling over 
his lips the victim was allowed to 
proceed. He was struck again in the 
face by something cold and flabby. A 
blinding light flashed in his eyes with a 
report like that of a_ pistol. “Look!” 
said a hoarse voice. Before him he saw 
an irregular-shaped greenish light, shin- 
ing down upon some white object 
stretched upon a table. “A corpse,” said 
the voice. One of the phosphorescent 
hands took his own and placed it on that 
of the corpse, which was cold and 
clammy, and also on the foot, which 
gave the same chilly thrill. From the 
dead man’s side, a jack-in-the-box 
jumped in the victim’s face. The 
flickering light died and the whispered 


voice commanded; “Proceed!” He 
passed between two phosphorescent 
snakes, crawling on tables. A door- 


knob glowed nearby with a phosphor- 
escent light. From just above the knob, 
with a loud and continuous crackle, a 
spark commenced leaping to a 
point by the side of the door. As soon 
as he started toward the door, this 
spark, which would really have’ been 
dangerous to receive, ceased, and when 
he went out of the door, he received the 
same comparatively mild shock he had 
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felt when he opened the first door. 

Nearly all these effects, and a number 
of others, were produced by comparative- 
ly simple 
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The flabby objects which strike the 
victim’s face are merely rubber football 
bladders (hot-water bags would do as 
well) kept moist, and 


means. It is 
important 
to have 
someone in 
charge of the 
chamber 
whocan talk 
—or whisper 
hoarsely 
and convine- 
ingly, in or- 
dertomakea 
pound of raw 
beefsteak 
anda chi 
of ice which 


are used occasionally sufficiently terrible. 
But, of course, the more mechanical 
and electrical effects there are, the better. 

All the electric shocks came from a 
small but active induction coil operated 
by three or four dry cells. One pole of 
the coil was connected with fine wires 
that suspended the skull outside the 
entrance (Fig. 1 and Fig. 2, A), with 
the door-knob at the entrance (Fig. 2, 
B), and with the one at the exit C. 
The other pole was connected with a 
number of steel door-mats properly 
placed as D, E, and F. 


Fig. 1. In the arch under which the 
victim passed hung a human skull 
and cross-bones from a wire 


suspended from the ceil- 
ing at the average height 
of the face. They are 
merely drawn back and 
allowed to swing into the 
face of the victims (Fig. 
3). It was necessary to 
use the scheme diagram- 
med because every 
movement of the phos- 
phorescent hands was 
visible. 

The baby's skull was a 
papier-maché candle- 
shade picked up at a 
ten-cent store. The il- 
lusion of the crawling on 
the lips was produced as 
follows: The skull was 
coated with tinfoil which 
was connected with in- 
sulated wires to one of the 
poles on a medical coil, the 
other pole of which was 
attached to a metal floor- 
plate located where the 
victim would stand. The 
coil was tuned down so low 
that the shock could not 
be felt in any other part 
of the body except the 
sensitive lips, and gave 
them exactly the impres- 
sion of numberless small 
crawling objects. The 
bright light which flashed 
in the eyes was merely a 
pocket flashlight; the 
sound which accompanied 


ri 
= = 


Fig. 2. Wiring diagram showing connec- 
tions to the skull, door-knobs, plates, etc. 


it was made by a sharp blow with a 
hammer on a piece of sheet-iron sus- 
pended from the ceiling. 
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‘The corpse was a pasteboard torso in 
the possession of the biological labora- 
tory, but stuffed garments would have 
been just as serviceable. The weird 


light above it was 
Fig. 3. 


produced by a 
Crookes’ tube 

‘Suspended 

air-bag of a football 


from the physics 
laboratory, oper- 
ated on another 
small induction 
coil (Fig. 2, G). 
The dead man's 
hand and foot 
were of course a 
glove and stock- 
ing filled with wet 
sand. The snakes were real, but artificial 
ones would have served as well. The 
6-in. spark above the door-knob, which 
was probably the only effect not avail- 
able in the average high school labora- 
tory, was produced by a large induction- 
coil operating on a current of about 50 
volts, taken through a rectifier and a 
rheostat from an ordinary electric light- 
ing circuit. 

Although there are a number of 
phosphorescent paints on the market, 
the paste used in this instance was made 
from the heads of three or four boxes 
of matches and a little water. Any- 
thing which is a sudden shock or surprise 
is valuable. Snakes, rats, bats, and 
anything suggestive of death or decay 


JO METAL PLATE ON FLOOR 
E my TH TH 


Fig. 4. Connection of the wires from the 
medical coil to the footplate and the skull 


will arouse terror in most people; but 
one boy went through the entire chamber 
without having any impression made 
upon him. Just as he was going out 
the door, however, a_ terrified yell 
proclaimed that the big rattler had 
gotten loose in the darkened room. 
There was really no rattler in the 
room, but the boy went out thoroughly 
frightened at last. 
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An Alarm-Clock Dinner Bell for 
Old Dobbin 


Fro the standpoint of the man 
about the house, the dollar alarm- 
clock has filled more long-felt wants than 
any other modern invention. In these 
columns alone articles have already 
been published telling how to open the 
furnace-door with an alarm-clock, how 
to control electrical toys with alarm- 
clocks, and a generous number of inter- 
esting and ingenious plans for awakening 
the entire family by alarm-clock sys- 
tems. The latest alarm-clock idea 
will interest the man 
who either forgets or 
is too busy attending 
to other things, to feed 
his horse. 

An_alarm-clock is 
securely fastened to the 
top of a grain-bin and 
set to release a trap- 
door at a 
certain pre- 
scribed time. 
There is a 
small catch 
which allows 
the door to 
drop. This is 
operated by a 
cord running 
up to the clock and around the alarm- 
winding key. The alarm is set for the 
feeding time, and when the key revolves, 
the string is pulled, the door drops and 
the grain pours into the trough. 


Tripping the trap-door 
with an alarm-clock 


An Experiment with the Static 
Electricity from_ Belts 


‘HE following is a little experiment 

with static electricity. Take an 
ordinary electric light bulb, grasp it 
near the tip, taking care not to get the 
fingers near the screw-socket on the 
other end, and hold the bulb near a 
slipping belt that is generating static 
electricity, so that the brass almost 
touches the belt. Sparks will be seen 
to pass to the bulb, which is then acting as 
a Leyden jar, and will hold a considerable 
charge, depending on the size of the 
bulb. The amount of the charge can very 
well be apprehended by touching the 
brass end to a water pipe. 
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Brackets for Double Sheets 
‘of Wrapping Paper 

‘ANY storekeepers still use double 

flat sheets of wrapping paper, in 
bundles which are usually piled in some 


\: SSS 
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‘Two brackets fastened to the wall with 
holders for large sheets of wrapping paper 


out-of-the-way place difficult to reach. 
A contrivance for holding this paper 
may be made as follows: 

Fasten two iron shelf-brackets to the 
wall about 30 in. apart and 4 ft. from 
the floor. On top ofeach bracket screw 
a strip of wood 234 in. square by 20 in. 
long; then nail a small strip 3 in. wide 
and 4 in. thick to the outer edge of 
each one of the large strips so that the 
small strips are 4 in. higher. Cut 
grooves with a half-round chisel or bore 
holes with an auger in the top of each 
large strip as far as the small strip. 
Iron rods the length of the distance 
between the strips can be inserted in the 

ves with the wrapping paper hang- 
ing over them where they can be ob- 
tained quickly. The small strips nailed 
on the sides of the large strips prevent 
the rods from slipping out—E. M. Rrrr. 


Keeping Roasted Peanuts Hot on 
a Steam Radiator 
'N THE front end of a confectionery 
store there was placed a large steam 
radiator made in a perfect circle of 
vertical pipes—one of the old-fashioned 
kind. The leaseholder of the room 


‘The heat from the steam radiator is suffi- 
cient to keep the roasted peanuts hot 


utilized the large volume of heat in a 
very unusual manner. Having a large 
trade in roasted peanuts and not caring 
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to have the roaster in the front of the 
store the peanuts were kept hot in the 
bags on the radiator. 

To give this arrangement a pleas- 
ing appearance a large disk of gal- 
vanized sheet iron was cut and a 
tinner seamed it to an apron so as to 
make a huge “can cover" to fit snugly 
over the radiator top. The bags of 
peanuts were kept on this metal cover 
and served hot to the customers. 


An Automatic Grain-Valve 
to Prevent Waste 


MILLER in a small flour mill had 

occasional trouble with a bin 

that was continually running over. By 

applying the device described the diffi- 

culty was overcome by stopping the 
flow of the grain automatically. 

A paddle is inserted in the bin and a 


When the level of the grain is below the 
paddle the weight opens the valve 


rope attached to it which is run over pul- 
leys and fastened to a lever that opens 
or closes a slide valve in the grain spout. 

When the grain is running out of the 
spout it is naturally settling in the bin, 
and if the bin gets so full that it covers 
the paddle, the paddle is slowly pulled 
down with the sinking grain. After 
the grain has been shut off and the level 
is below the paddle, the weight opens 
the valve. A paddle with two square 
feet of surface will pull hard enough to 
break a small rope, so very little surface 
is required —Victor Pacé. 


Popular Science Monthly 


Making Storm-Sashes from Old 
Shutter-Frames 


‘HE owner of an old-fashioned house 
which presented several examples of 
architecture of a past age found a way to 
convert the shutters into a modern con- 
venience. 

He removed the slats, leaving the 
frame of each pair intact. These frames 
he fastened together at the meeting rails 
with long wire finishing nails to each 
piece. To further stifien the frame, 
so as to keep it in line, 1 in. of the lower 
rail was sawed off and the space filled with 
two Win. 


781 


Tt will be necessary to cut these lights 
in almost every case, as the openings in 
the shutters are usually not made to 
glass sizes. For this purpose the or- 
dinary steel six-wheel glass-cutter will be 
found satisfactory. 

To cut the glass lay it on a flat-top 
table, large enough to support it with a 
margin all around. Pad the table sur- 
face with 3 or 4 thicknesses of newspaper, 
and on top of this put a sheet of stout 
wrapping paper, on which draw two 
strong pencil lines at exactly right angles. 
‘The lines form the gage. One corner of 

the glass is 


strips nailed 


placed in the 


on at the top angleand two 
and bottom. sides are 
All the blind made to 
hardware was agree exactly 
removed. with these 
The sears re- two lines. 
sulting there- ‘The opening 
from were | should be 
smoothed 8] measured in 
over with a “| each case, 
scraper and Z| and themeas- 
sand paper, 2) urement laid 
and touched | off on the pa- 
up witha “| per so as to 
priming coat be seen 
of paint, after through the 
whi all glass. This 
screw holes should be 
were puttied done for each 
and blocks FITS BLIND STOP panel, as they 
WERCRIRGHIN” "cons anaea aunttncneiaes wall meranearnt may’ vary 
tothenotches by substituting single strength glass for the shutter slats slightly in 
made to re- size. Cut 


ceive the end of the lifting rod when the 
shutter slats were closed. 

This completed the frame except that 
there was no rebate to support the glass. 
Strips 34 in. wide and 14 in. thick were 
procured and cut to the proper lengths. 
‘These were fastened with brads around 
the inside of each opening for the glass to 
rest on when put in place. They were 
given a priming coat of paint so that the 
putty would adhere. The glass was ordi- 
nary single strength, known as “B” grade. 
This glass is not perfect, but it admits as 
much light as any other grade and it is 
inexpensive. For the ordinary window, 
four lights about 12 by 28 to 14 by 30 in. 
are required. The latter size has 17 lights 
to the box; the smaller size, 20 lights. 


about 1/16 to Yin. scant of each meas- 
urement to prevent the glass from bind- 
ing in the frames. 

Use a strip of wood not less than 4 in. 
thick for a straight edge and have it 
long enough to gage the longest dimen- 
sion without shifting. Measure the 
thickness of the cutter-block carrying 
the wheels. Put the plain side against 
the straight edge and allow for the 
thickness of the cutter-block. Dip the 
cutter-wheel into turpentine and make 
a quick stroke from end to end of the 
glass. Never run over the cut a second 
time. A piece of cardboard should be 
provided having a thickness equal to 
that of the glass. It should be placed 
at the end of the cut to prevent break- 
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age there. Cut both edges in this man- 
ner; take the glass up in the hands with 
one thumb on each side of the cut and a 
folded first finger of each closed hand 
underneath, then bend sharply upward. 
The cut will part its entire length, clear 
and clean. Out of 80 lights cut in this 
manner only two were broken. Occasion- 
ally a pane will appear to be cross- 
grained and will not break clean. In 
this case ‘nibble’ the edge down with 
a pair of flat nose pliers. Never use the 
slots on the cutter unless you are ex- 
pert in the use of them. Practice some 
cuts on waste glass before starting to 
cut the stock. 

After the glass is cut, it is set, fastened 
with glazier’s points and puttied in the 
usual manner, To make it fit the 
frame snugly so that it will be air-tight, 
putty should be placed in the rebate 
first before setting the pane, then each 
pane is fastened by laying'a glazier's 
point on the surface and driving it in 
with the side of a chisel, swinging the 
bevel part back and forth in contact 
with the glass. Do not set the panes 
too tight or they may break. Some 
allowance should be made for expansion. 
If the putty is too stiff soften it by adding 
some linseed oil and kneading it in the 
hands. If too soft and sticky add a 
little powdered whiting and work it in 
the hands to the proper consistency. 
When the joint is finished run the finger 
firmly but lightly around on the putty 
to smooth it and make it pack properly. 
The touch is quickly learned after a few 
trials. When the putty has set, say 
48 hours, the glass should be cleaned 
with alcohol and water and given the 
final coat of paint. 

When this is dry the hanging operation 
takes place. For all second-story win- 
dows, hangers should be used. To 
locate the hangers use a dummy frame, 
to which hangers have been fastened 
with screws in the proper position. With 
this the hooks in which the hangers 
engage are easily placed on the window- 
frame head without handling the heavy 
sash in each case. The lower windows 
may also have hangers if desired. 

Improvised hangers may be made of 
brass screweyes turned into the inside 
of each frame about to in. from the top 
and bottom in such a way that when the 
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sash is in place a 4-penny nail, driven 
through the screweye and into the side 
of the window frame, will make a 
tight fit. This, of course, makes no 
provision for ventilation ; but a ventilator 
may be made in the bottom of each 
sash by boring three t-in. holes side by 
side. A shutter of galvanized iron 
pivoted at one end, covers these holes 
when required, or may be swung aside 
on the pivot to open them. When open, 
with the upper sash lowered, the desired 
ventilation is obtained without draft. 
A screweye, located opposite the pivot, 
could be turned to fasten or release the 
metal shutter. 

The sashes on the upper windows 
of the house in question were provided 
with hangers for ease in handling, and 
they also had screweyes for fastening 
the sash permanently. A button-hook 
was used to pull the sash up tight, by 
hooking it into the screweye while the 
nail was being drive! When all were 
in place the sashes were calked to the 
frames to make them air-tight. Strips 
of cloth about 1 in. wide were used. 
These were pushed in with a thin-bladed 
putty knife until no draft could be felt 
when the hand was held to the calked 
crack. 

If for any reason it is not desired to use 
the blind frames as described, the 
frames can be made from new material, 
or that which may be gathered around 
the scrap pile. An old hotbed sash will 
furnish the material for a very s 
factory storm-sash frame. It is not 
necessary to use mortised joints. The 
corner joints may be made with lapped 
ends and the mullions nailed in place. 
Of course, the built-up frame will admit 
more light than the one made from a 
blind frame, but otherwise it has no 
advantage.—H. S. TALLMAN. 


Getting Maximum Service from a 
iter Ribbon 
‘YYPEWRITER ribbons that have 
been worn out may be used again 
by making the ribbon double and 
winding it on the spool. It will give 
considerably more service and will write 
with much of its original clearness. On 
a typewriter that has average usage this 
hint will save several dollars in the 
annual ribbon bill—J. Artur Ret. 
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Lubricating Automobile Spring 
Shackles and Bolts 

PRING shackles, or hangers, are good 
examples of automobile parts that 
are obscured by other parts so that they 
are sometimes overlooked or forgotten 
when oilingtimecomes. These jointsform 
the connecting links between the springs 
and the frame, and they must support 
the weight of the frame, motor, body and 
passengers. The length of the spring 
varies with the degree of deflection, so 
that the spring shackles swing back and 


Grease is forced through a hole 
the bolt that secures the cup in its place 


forth, developing friction at all joints. 
To prevent the wear on these bearings 
.it is necessary to provide an ample 
supply of lubricant. These joints are 
partly, if not wholly, covered by the 
front and rear fenders, and failure to 
care for them properly is often the cause 
of annoying squeaks and rattles. 

A simple method of lubricating them 
employs the grease-cup as illustrated 
in the drawing. A small hole is‘drilled 
in the bolt connecting the grease-cup 
with the center of the bearing surface. 
The grease is forced through this hole 
to the bearing surfaces when the cup 
top is screwed down. The cups should 
be filled with a good cup-grease and then 
turned down until the lubricant is 
forced out to the bearing. This should 
be done after every 500 miles; or, better 
still, on a certain set day each week. At 
least once a season the spring bolts 
should be removed and_ thoroughly 
cleaned. The hole through which the 
grease is fed should be cleaned out with 
a wire and flushed with gasoline. 
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A Pocket Flash-Lamp on the 
Bicycle-Handlebar 


ASIMPLE and inexpensive bicycle 
light_may be made by welding to- 
gether two hose-clamps, such as are used 
on garden hose, 
one clamp being 
fastened to the 
handlebar and the 
other toa pocket 
flashlight, as 
shown. The two 
clamps should be 
riveted together 
and then welded 
with oxy-acetyl- 
ene or brazed. A Two hose-clamps on 

flashlight mount- _® 8ash-lamp holder 

ed in this way gives very good service. 

Fillers for the Pedal Slots of 
Automobiles 


HE front seats of an automobile, 

while highly prized by everybody, 
are not usually the most comfortable, 
because in summer the heat of the motor 
is felt through the floor-board and in 
winter the cold is more perceptible there. 
This is especially true of the Ford car, 
which has four large slots in the floor- 
boards, where the pedals and brake-lever 
are located. 

To close these slots a simple filler 
plate has been devised, which fits under 
the floorboards and holds a piece of 
rubber over the openings. The rubber 
sheet is slit to allow the shanks of the 
pedals to pass through so as not to inter- 
fere with their operations; but theslits are 
barely long enough to serve their purpose 


Slots of a pedal plate covered by a rubber 
sheet so as to prevent unpleasant drafts 


leaving no space for air to enter. 

Asbestos felt boards may also be used 
to insulate and make draft-proof the 
under sides of the floor-boards. 
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Estimating the Speed of Passing 
Automobiles 

‘OU can calculate the speed of pass- 

ing automobiles, without leaving 
your house. Measure off 132 ft. on the 
street, marking each end with slacked 
lime. With a little practice, it will be 
possible to note, on the dial of a watch, 
‘the exact time taken in traversing this 
distance. The following table shows the 
rates of speed: 


5, SBR ina 5y go miles per hour 
z oo te eee ee 


as Sm 
A series of tests showed the average 
speed of an automobile to be 6 sec.; horse 
trotting, 14 sec.;a man walking, 30 sec. 
woman walking, 45 sec.—D. L. Merrite. 


A Practical Pulverizer Made From 
a Cutter-Bar 


‘HE illustration shows a_pulverizer 
to crush clods and pulverize the 

ground. It con- 
sists of a cutter- 
bar taken from an 
old binder and 
bolted to the front 
member of the or- 
dinary road drag. 
‘The bar is placed 
at an angle so 
that the trash will 
not hang upon it. 
The guards of the 
bar will penetrate 
the ground, break up the clods and 
smooth the ground very satisfactorily. 


Binder cutter-bar on 
front crosspiece 
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Making a Sediment Pocket in Feed 
Line to Carburetor 

N° MATTER how carefully fuel is 

filtered when filling the automobile 
or motor-boat tank, a certain amount of 
impurities will be poured in with the 
gasoline, which the ordinary fuel filter 
using wire gauze screens does not prevent 
from reaching the carburetor. While a 
screen will retard lint or scale, it will 
permit particles of rust or small drops of 
water to pass through. If the gasoline 
pipe is joined to the carburetor with an 
elbow, as shown at A, the dirt or water 


2 


A tee joint in the line below the carburetor 
forms a place to catch the sediment 


is apt to collect, resulting in erratic 
engine operation because the flow of 
gasoline is impeded and at times in- 
terrupted altogether. 

The method shown at B is a superior 
one. A tee-fitting is used instead of an 
elbow and the open end is plugged with 
a standard pipe plug. Impurities then. 
collect in the bottom of the tee instead 
of flowing into the carburetor or con- 
stricting the passage. A piece of pipe 
1 or 2 in. long, capped at the end, may 
be substituted for the pipe plug. This 
gives a larger sediment chamber; or a 
standard petcock may be used at the 
bottom of the tee, provi 
of drawing off the dit readily. 


Te value of millstones produced in 
the United States dropped from 
two hundred thousand dollars in 1880 to 
forty-three thousand dollars in 1915. 
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A Four-Family Apartment House 


By George 


HE four-family apartment house, 
and apartment houses in general, 
are, properly speaking, tenement 
houses and are so classed under the rules 
of the Board of Health and Bureau of 
Buildings in most of the cities of thiscoun- 
try. While the origin of the four-family 
apartment is somewhat mysterious, it 
was probably designed by someone who 
wanted the class of tenants known in the 
large cities as ‘flat dwellers” and who 
also wanted more rents than could be 
obtained from a two-family house. The 
modern four-family apartment is nothing 
more nor less than two two-family houses 
joined together on a common wall. 
The wall dividing the house in the 
center is of either fireproof or fire-resist- 
ing material; such as hollow tile, old 
brick, concrete blocks or stone, although 
the hollow tile is the most commonly 
used. This fireproof wall extends the 
entire length of the house and from the 
cellar floor to the ridge of the roof 
without an opening of any kind except 
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a fire-door in the cellar and the entrance 
doors to the apartments. 

The building shown in Fig. 1 is 32 ft. 
wide by 72 ft. long and is built on’a lot 
55 ft. wide by 160 ft. deey 

The living-rooms and dining-rooms in 
this house are finished in a fumed oak 
effect, while the bedrooms and bath- 
rooms are either natural oak or white 
enamel. The rear halls may be finished in 
the same kind of wood as that used for 
the bedrooms. 

Bathroom floors should be of hard 
lozenge tile to prevent the absorption of 
water, but should never be glazed, as 
the constant wear and tear to which the 
average bathroom floor is subjected will 
crack the glaze and disfigure the floor. 

The floors throughout the remainder 
of the house should be of oak, with the 
exception of the kitchen floor, which 
may be of maple. 

With a properly constructed house a 
four-family apartment is as desirable as 
is a two-family flat and has the advan- 
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tage of being more economical to heat, 
especially the lower floors. For this type 
of dwelling, the individual plant is the 
most satisfactory. 


In Fig. 2 is shown 
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from one part of the house to the other. 

The floors in the living-room and 
dining-room are of 34-in. tongue, and 
groove “‘select” oak, while the remainder 


cetcan PLAN viasr £1008 


a 
Fig. 1. 
apartment 


a plan of a cheap four-family apartment 
such as is usually erected in: the less 
restricted sections of a city. This house 
is 10 ft. narrower than the one 
shown in Fig. 1. Although the 
buildings are the same length, 
exclusive of verandas, the plan 
shown in Fig. 2 is considerably 
cheaper to erect, not only on 
account of the 1o-ft. saving in 
width but because of the perfect- 
ly plain roof and other differences 
where cost is the chief considera- 
tion. 

The foundations of this house 
are of concrete blocks laid on a 
6-in. footing of concrete. The 
fire-wall divides the house in 
the middle of its length instead 
of the center of the width as in 
Fig. 1. This fire-wall must be 
constructed in the same manner 
as is the wall in Fig. 1, extending 
from the foundation wall to 
the ridge of the roof without 
openings of any kind through 
which fire could communicate 


is compara- 
tively small 


ATIC FLOOR 
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Plan of a four-family house in which every room is an “outside” room and each 
is self-contained, even the cellar being divided into separate compartments 


of the flooring is 7-in. tongue and 
groove yellow pine. The kitchens are 
wainscoted with 34-in. yellow pine, 3 ft. 
high, and finished at the top 
with a suitable cap, while the 
bathrooms have a 4-ft. wainscot 
of stamped metal tiling. 

The refrigerator space is pro- 
vided in the rear-stair hall, a 
galvanized iron pipe being placed 
in the partition so that the 
water will run away into the 
floor drain in the cellar. As 
will be noted from the plan, 
this house is provided with two 
verandas, each of which has a 
deck for the use of the second 
floor tenants, the decks being 
covered with canvas, which is 
much more satisfactory and 
durable than tin. 

In the basement of this house 
are four hot-air furnaces, and 
instead of the automatic water- 
heaters of the more expensive 
plan, thirty-gallon range boilers 
are installed in each kitchen. 


An Improvised Coil Winder for 
Electrical Apparatus 


OIL winding is a very difficult 
operation for the amateur, espe- 
cially where it is desired to have 

the outside surfa nooth and neat. 
To do it correctly the spool upon 
which the wire is wound must be re- 
volved at a medium speed while the wire 
is fed on with a guide or by hand. 

The work of winding some coils 
10 in. long was quickly accomplished 
by the aid of a machine made as shown 
in the illustration. Two trestles were 
used to which a baseboard or w: 
of the devised lathe were attached. 
The tail-stock consisted of a wood & 
block fastened to the ways with a 
bolt having a thumb-nut on the 
underside. The block was bored 
centrally near its upper end anda { 
bolt placed in it 
with a waste nut 
screwed to one sur- 
face for the feed. 
A hand-wheel 
found in the scrap 
served to turn the 
bolt. The end of 
the bolt was filed 
down toa point for 
the dead center. 

The lathe-head 
consisted ofa breast 
drill attached with clamp-bolts to a 
piece of the proper height fastened to 
the opposite end of the ways. A spur 
center was used in the drill-chuck for 
turning the spool. Spools of varying 
lengths can be placed between thi 
centers and turned by means of the crank 
on the drill. 

In winding the coil the ordinary wood 
rest can be used as a guide for feeding 
the wire—WiLarp GrorGE Cook. 
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Winding an cighteen-inch coil on an 
improvised lathe made of a breast drill 


Amateur - 
Electrician 
And Wireless Operator 


De-Sulphating Storage- 
Battery Plates 


O of the chief causes of loss of 
efficiency in lead accumulator cells 
is sulphation. White sulphate of lead 
usually forms on the active material 
and at a point where it is least wanted— 
at the junction of the metal supports 
and the peroxide. The formation of this 
sulphate is due either to the impurities 
in the oxide employed, foreign sub- 
stances in the lead or lead alloy, or 
chemical impurities in the sulphuric 
acid or water. 
One way to remove the sulphate is 
to charge at a somewhat higher rate 
than normal and to continue charging 
some little time after the cells 
are gassing freely. This meth- 
od either reduces the sulphate 
to the peroxide or causes it to 
fall away from the plate. 
A quicker and more satis 
factory way, how- 
ever, is to add about 
1 oz. of sodium car- 
bonate (Naz CO3) 
to each cell. This 
not only reduces the 
tendency of the ele- 
ments to sulphate, 
but rapidly removes 
the salt that is al- 
ready formed. If 
the amount mentioned does not result in 
removing the sulphate, another ounce 
can be added to each c but no more 
than this should be put in. Unless the 
cell is in a very bad condition 1 oz. will 
usually do the work. After putting in 
the sodium carbonate, the cell or cells, 
should be charged at a rate of from 13 
to 15 amperes for 8 hours. 

The de-sulphating solution should be 
mixed witha varying amountof water, de- 
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pending upon the form of the salt. If 
the crystallized salts are secured, they 
should be mixed with 1 part of salt to 
2 parts of warm water. If the dry salts 
are used, 1 part of salt should be mixed 
with 5 parts of warm water. It is best 
to mix the solution immediately before 
using. 

If storage-cells have been idle for 
some time and have become badly 
sulphated, the following treatment will 
ordinarily put them in condition for 
service again. First, the jars should 
be thoroughly cleaned and the plates 
dusted, after which the cells can be 
assembled and the jars filled with 
electrolyte, having a specific gravity of 
about 1,215. Cells can then be charged 
at 15 amperes for about 2 hours, after 
which 14 pt. of a strong solution of 
sodium carbonate mixed with 1 part of 
salt to 2 parts of water can be added. 
If the cells have been standing idle for 
a great length of time it is better to mix 
the solution with 1 part of salt to 1 part 
of water. They should then be charged 
at a rate of from 12 to 15 amperes for 
8 hours a day for 2 consecutive days. 
‘The plates will look to be as good as new 
after the sulphate has been removed by 
this method. It is better to remove the 
de-sulphating solution after the plates 
have been brought to a healthy condition 
and replace it with the ordinary electro- 
lyte.—A, GEMMELL, 


Insulated Plier Handles 
with Fuse Cases 


LECTRICAL men are often called 

upon to make taps or splices on 
wires carrying current. For this work 
they need insulated plier handles. A 
simple method of making these is shown. 


Fiber tubes driven over plier handles to 
form an insulation for electrical work 


Take two fiber tubes such as are 
used in 600-volt fuses ef about 30 am- 
peres capacity. These can be forced over 
the handles if they are driven by light 
blows of a hammer. A fiber or wood 
plug is inserted in the ends and then 
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shellacked or compounded. The result is 
a very good pair of insulated pliers. 


Making an Alternate Current Buzzer 
From Old Bell Coils 
TAKE v0 old bell coils and! mount 

them on a wood base. Also 
secure a piece of heavy clock-spring 


SOLDER HERE 


ID} Pay up Here 


Buzzer made of old bell coils to work on 
alternating current 
long enough to reach from one core to 
the other. Solder one end to one core 
and with a knife pry the other end so it 
will not touch the core. Join the inner 
wires of the coils together and the in- 
strument iscomplete.—Cuar.Es Loomis. 


A Home-Made Flood-Light Projector for 
Construction Work 


'HE accompanying illustration shows 
a home-made flood-light projector 
with the reflector made of an ordinary 
tinpan. The tin 
is large enough 
to permit using 
a 500-candle- 
power nitroge! 
filled lamp, 
which is mounted 
in the center, as 
shown. The tin 
pan is supported 
by means of a 3- 
in. gas pipe in 


A lood-light for 
night workers 

such a way as to permit adjustment 

of the projectors up and down through 


various angles. The two pipes in the 
front of the projector are fitted with 
sleeves and two wing-screws, which 
permit them to be shortened or length- 
ened. The rear pipe is arranged with a 
universal joint, which acts as a hinge. 
The universal joint could probably be 
dispensed with by using a loose tee at 
the bottom of the rear pipe. 


How to Become a Wireless Operator 
III.—The Construction of a One-Mile Receiver 


By T. M. Lewis 


‘T IS most important for a student of 
wireless telegraphy to learn all about 
the operation of the various forms of 

receiving apparatus. The best way to 
become familiar with the instruments is 
to build and operate them. The simple 
buzzer-sender and microphone receiver 
which were described in the first article 
of this series served to illustrate the 
principles which are followed in all 
wireless apparatus, but were of such 
small signaling range that they could 
not demonstrate fully the details of 
modern instruments. The one-mile 


transmitter shown last month, however, 
the 


when used in connection with 
receiver now to be 
explained, is of suf- 
ficient size to ap- 
proach the con- 
ditions of opera- 


tion existing in 
commercial radio 
stations. By 


studying its action 
carefully the ex- 
perimenter can 
learn much which 
will be of inestim- 
able value to him 
in his later prac- 
tice of wireless telegraph operation. 
The student should remember that 
the use of a transmitter as powerful as 
that described in the second article, 
even though it is a very small one when 
compared to some of the great commer- 
cial plants, may cause interference at 
nearby receiving stations. He should 
therefore be very careful to observe all 
of the regulations and courtesies as to 
transmitting, and should send only 
when he actually has a message which 
he wishes delivered to his communicating 
station. One of the first habits which a 
successful wireless operator should cul- 
tivate is to refrain from sending except 
when it is absolutely necessary. Testing 
of the spark-gap should be done with 


Fig. 1. 


A cross-sectional view of a crystal 
detector stand that is easily constructed 


the aerial disconnected, and code prac- 
tice should be carried on with buzzers. 
There is never any objection to the 
amateur who sends actual messages with 
a wavelength of less than 200 meters 
(the range assigned to amateur stations 
by the Government) but the man who 
keeps tapping his key and sending out 
interfering waves which hold up legiti- 
mate messages soon becomes extremely 
unpopular with both the serious amateurs 
and the professional operators. 


The Detector 


Probably the most important element 
of any receiving outfit is the detector, 
which is an instru- 
ment for convert- 
ing the received 
high-frequency 
current into pulsa- 
tions which operate 
the telephones. 
The microphone 
which was de- 
scribed in the first’ 
article is a wave- 
detector of a very 
easily constructed 
type, and is always 
worth remember- 
ing for use in an emergency. It is very 
delicate, but is not so reliable nor so 
sensitive as the crystal detector which 
is illustrated in Fig. 1. A well made 
crystal detector is about the best instru- 
ment for all around use that can be had. 
Apparatus of this type installed at 
by far the greatest number of commer- 
cial radio stations, and every operator 
should be familiar with adjustment 
and use. 

A side view of a detector-stand, which 
has been found very satisfactory in 
practical work, is shown in Fig. 1. The 
construction should be clear from the 
drawings, and a brief description, Di- 
mensions are not given, since it is usually 
most convenient to modify them slightly 
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to suit whatever material may be on 
hand. The base 1 may be made of hard 
rubber, fiber or hardwood, and should 
be about 414 in. by 2 in. by 14 in. thick. 
Four holes to take 8-32 machine screws 


Fig. 2. Plan view showing 


the mounting 
of the spring brass that holds the needle 


are drilled in the positions shown in Figs. 
rand 2 and directly beneath the parts 
and are counterbored from the bottom 
to about \4-in. depth to take the nuts 
and washers. A disk 2, of copper or 
brass about 1/16 in. thick and 14 in, 
in diameter, is soldered to the head of 
a machine screw 3 and forms a sort of 
table on which the crystal-cup may slide. 
‘The screw 3 is fastened in place by a 
washer and nut, as indicated, and is 
connected to binding post 14 through the 
channel shown in dash lines in re 

‘A flat brass cup as at 4, Fig. 1, 9 in. in 
diameter and 4 in. deep, may be made 
by cleaning out thoroughly the cap of 
a shotgun shell. In this is secured a 
piece of fused silicon, galena, or other 
sensitive crystal 6 (which may be 
purchased from almost any wireless 
supply house) by melting and pouring 
in solder around it. The heat of molten 
solder will partially destroy the sensitive- 
ness of some crystals, so it is better to 
use Woods’ metal or a mercury amalgam 
if it can be obtained; solder will general- 
ly do for silicon, however. A hard 
rubber or fiber ring 5, about } in. thick, 
should be forced on over the outside of 
the completed cup, so that the crystal 
may be moved around without making 
contact between the metal cup and the 
operator's fingers. 

A needle point 13 is to be supported 
directly above the crystal, and this may 
best be done by the pillar arrangement 
shown. A long machine screw 7 is 
passed down through two bushings 9 
and 8, and is fastened below the base by 
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a nut and washer. Between 8 and 9 is 
clamped a tapered strip of spring-brass 
10, to one end of which is soldered a 
binding-post from the zinc terminal of 
an old dry cell. The shape of this strip 
may be seen in Fig. 2, where the upper 
part of the detector is omitted. 

At the top of the pillar is fastened 
the adjustment arm 11, which should be 
made of brass about 1 in. thick cut as 
shown in Fig. 3. The left hole is threaded 
to take the pressure-adjusting screw 12, 
Fig. 1, and is slit as indicated at 15, 
Fig. 3. Thus the screw 12, Fig. 1, may 
be held snugly by the screw-threads. A 
hard rubber or fiber hand-wheel should 
be affixed to the top of 12 by a washer 
and nut, as in Fig. 1. Connection is 
made from the screw 7 to binding-post 
14° by way of the shorter channel in- 
dicated by dash lines in Fig. 2. 


The Telephones 


Next to the detector, the most 
important thing in the receiving station 
is the telephone. Any ordinary tele- 
phone-receiver will give some sort of 
results, but to get the loudest signals for 
any particular set of conditions the best 
telephones should be used. There are 
on the market a number of head- 
receivers, designed for wireless tele- 

ph use. These are usually mounted 
in pairs, one for each ear, on a flexible 
headband, and are wound for resistances 
higher than ordinarily used in wire 
telephony. Reasonably good results can 
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Fig. 3. Plan of the adjustment arm 
Fig. 4. Detail of pattern of the tinfoil 


be secured from two ordinary 75-ohm 
watchcase receivers, if they are connec- 
ted in series and mounted upon an 
improvised headband. Thus, there is 
no need for any one to be discouraged 
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by the high price of the most expensive 
types. It is good policy, however, for 
the student to invest as much as he 
can spare in good telephones, even if 
a saving must be effected by cutting 
down the size of the transmitter. 


The Blocking Condenser 


Another essential part of the receiving 
apparatus is a blocking condenser, which 
is used to prevent the tuning coil from 


Fig. 5. One of the holders for the con- 
denser made of hard rubber, fiber or wood 


short-circuiting the detector or tele- 

hones. Such a condenser as shown 
in Figs. 4, 5, and 6 may easily be made. 
A “fixed condenser” may be purchased 
from any wireless supply store, but it is 
a good plan for the experimenter to make 
one. By doing so not only is the actual 
construction of the instrument learned, 
but the weak points which might cause 
trouble later are located. 

A pattern for the tinfoil sheets is cut 
as shown in Fig. 4, 2 in. square but each 
having a lug 34 in. square at the corner. 
Thirty of these will be needed for the 
condenser. It is also necessary to cut 
out about thirty-five sheets of thin 

araffin paper 214 in. square, as shown 
by the dash lines in Fig. 4.’ The con- 
denser is begun by placing a sheet of 
paraffin paper upon a flat surface, and 
putting on top of it one tinfoil sheet with 
the lug at the lower left corner, as 
shown by Y in Fig. 4. On top of this 
foil is placed a sheet of paraffin paper, 
and upon it a second sheet of foil; this 
time the lug is turned to project at the 
upper right corner, X (dotted lines) in 
Fig. 4. Then a sheet of paper is added, 
and upon it a third piece of foil with its 
Jug in the Y (lower left) position. 
‘Another sheet of paper is put in place, 
and then a fourth piece of foil with its 
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in the X position. Thus paper and 

are alternately added, and the 
position of the lug changed ‘each time. 
The result is a pile of thirty sheets of 
tinfoil separated by thin paraffin paper, 
fifteen lugs projecting to the left and the 
fifteen alternate lugs projecting to the 
right. Care must be taken that none 
of the alternating sheets of foil touch 
each other, since this would short-cir- 
cuit the condenser. 

A holder for the paper-and-foil con- 
denser is made by cutting out two 
pieces of 14 in. or 3/16 in. hard rubber 
or fiber or hardwood about-234 in, by 
4 in., and drilling four holes in each as 
shown in Fig. 5. An 8-32 machine 
screw is passed through each of these 
holes, washers being placed between the 
clamping pieces in such number that 
the condenser is firmly gripped. The 
upper right and lower left screws X’ 
and Y’ clamp the groups of tinfoil lugs 
X and Y, as shown in Fig. 6, and the 
binding posts X” and Y" mounted 
upon their upper ends serve to make 
electrical connection. The other screws 
16 and 16’ are merely for mechanical 
strength. 

When the condenser is finished, paraf- 
fin may be melted and poured in to fill 
the entire space between the two clamp- 
ing plates. If the construction has been 
careful and if the condenser is in good 
condition, when a dry cell and telephone 
are connected in series with the binding 
posts X’’ and ¥’’ only a very faint 
click will be heard as the circuit is made 
and broken. If the condenser is short- 


Additional Apparatus 
In_ the next article there will be 
described the buzzer-testing arrange- 
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t 7 
Fig.6. The holders with foil and paper be- 

tween them and binding posts on one surface 
ment which is used to adjust the crystal- 
detector to its sensitive receiving con- 
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dition, and a complete wiring diagram 
for the entire transmitting and receiving 
station will be given. The manipulation 
of the apparatus, the methods of calling 
and answering and of sending messages, 
as well as the construction and use of 
the antenna change-over and the detec- 
tor-protecting switches will be discussed. 
The remaining instruments needed for 
the receiver are even easier to construct 
than the detector and condenser out- 
lined here. It would be a good plan 
for the experimenter to complete his 
transmitter (as described last month) 
now and the apparatus shown in this 
article, so that he will be all ready to 
put his station into complete operation 
soon after the appearance of the next 
article. It should be remembered that 
for exchange of messages between two 
stations it will be necessary to build two 
of each of the instruments described, so 
that each station may be completely 
equipped and thus prepared both for 
sending and for receiving. 


Caring for Storage-Batteries on 
Automobiles 


WEAK or exhausted battery will 
ause misfiring in an engine, be- 


age battery cell to test 
the specific gravity 


j| cause the current voltage is not 
sufficient to make a good hot 
spark jump across the spark-gap. 
A battery becomes weak, or 
dead, because of some internal 
defect resulting from short-cir- 
cuiting, due to the collection of 
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sediment, destruction of insulation and 
the buckling of the plates; or, perhaps too 
little attention is given to the recharging 
requirements which vary with the use of 
the car. It is best to analyze the char- 
acter of the driving before finding fault 
with the battery to see if a too great 
demand has been made upon it. A 
doctor or a city salesman, making many 
stops, will consume more current than 
the battery will stand, due to the fre- 
quent cranking. Continued use of a car 
at night will place an added burden on 
the battery to light the lamps, which 
may equal or exceed the output of the 
generator going at the speed one travels 
at night. Under these conditions a 
battery may be in a completely run- 
down or discharged condition when 
tested in the morning. The specific 
gravity of the electrolyte may drop 
below 1,150. One of the chief causes of 
battery exhaustion is excessive cranking. 

The hydrometer syringe is used in the 
manner illustrated in making tests for 
specific gravity. When refilling the cells 
with fresh distilled water or putting in a 
new solution squeeze the bulb, and 
place the rubber tip in the receptacle 
containing the solution. The bulb is 
then released, and the liquid is drawn 
ito the glass tube. Insert the tube in 
the vent hole of the battery, and 
squeeze the bulb lightly to eject enough 
of the contents to fill the cell. Release 
the bulb and quickly turn the tube to a 
horizontal position, to keep the solution 
from dropping on the upper surface of 
the battery. Press the bulb to expel the 
remaining liquid, replace the vent 
plugs and wipe the moisture and dirt 
from the top of the cell. 

To test the specific gravity, draw in 
enough liquid to fill the syringe and hold 
it toward a light. The floating part will 
show the density by the graduations. 


Discarded Type-Cases in the 
Amateur'’s Shop 

ISCARDED type-cases, obtainable 

from any printer, can be put to 
excellent use in the shop of the amateur 
mechanic. Such cases. may be used for 
keeping screws, nuts, bolts, washers, etc., 
where they can be easily found. Fasten 
twoor three of them under the work-bench 
where they will be within easy reach. 
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A New Method of Reviving Old 
Dry Batteries 
‘OW that all sorts of electric pocket 
flashlights and electric lanterns are 
common, it is worth while to know that 
the batteries for them need not be 
thrown away immediately after the 
light loses its original brillianc When 


‘Three partly exhausted cells are connected, 
two in series and the third across terminals 


a dry cell is so far exhausted that it 
produces nothing more than a quickly- 
fading glimmer of light, which it would 
ordinarily keep at full brilli it is 
usually discarded as worthh 
batteries may, however, be set aside 
until a number of them have accumu- 
lated; and some of them may be used to 
revive the others by the following 
method, which is applicable to the dry 
battery because it possesses, to a certain 
degree, the property of reversibility. 
‘When three partly exhausted cells 
have been accumulated, connect two of 
them in series, and the third one across 
their terminals in reverse series, as 
shown in the drawing. When this is 
done, it will be seen that the electro- 
motive force of cells A will more than 
balance that of cell B; and a small 
current will flow through the entire 
battery, passing through cell B in the 
reverse direction from normal. The 
reversed cell, therefore, becomes vir- 
tually a storage cell, and slowly takes on 
a charge from the other batteries. 
After being left in this position for a 
few days, cell B may be disconnected 
and again used in the regular way. A 
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cell thus revived will be as good as new. 

More than three cells may be con- 
nected; for example, three cells A, 
may be set to reviving two cells B; in 
which case the action will be slower 
because the electromotive force of the 
odd cell, A, must overcome the internal 
resistance of five cells instead of three, 
as in the first case. 

Old dry cells for any other purpose 
may be revived in the same way, They 
may be tested for exhaustion by con- 
necting them to an ammeter or to some 
piece of apparatus such as a bell or 
telegraph-sounder, and comparing the 
effect produced by one of the old cells 
with that produced by a fresh cell when 
connected to the same. As an ammeter 
puts a cell on practically a short circuit, 
it should be used quickly to avoid 
further ex! ‘ion of the strength of the 
cell. The property of reversibility is 
not possessed by all types of primary 
batteries; and it must be borne in 
mind that this article has reference only 
to the dry cell.—Epwin C, Wricut. 


A Home-Made Fuse for a Small 
Battery Current 

HE beginner in electrical science 
who wishes to demonstrate the 
action of a fuse on a sn scale will find 
the following a suitable form to use. 
Make a little wood block A, 2 in. long 
by 114 in. wide, and fix two brass 
spri B, one at either end. The 
screws used to secure these also serve 
for the attachment for connecti ii 
Take a t-in. length of gla 
and cork both ends, pas 


fuse for battery 
circuits: 
narrow strip of tinfoil D—14 in. or less— 
along the side and covering both corks 
with a wider piece of foil. The tube 
can then be gripped between the springs. 
This forms a good fuse for small currents. 


Amateur Trench Electricians 


How the soldiers in the French trenches utilize shell cases, 
brass scraps, and old muskets to spy electrically on the enemy 


By George Kenneth End 


N a bombproof dugout under an 

auxiliary station not far from Fort 

Tavannes in the Verdun theater of 
the war, an electrician has installed a 
crude little wireless apparatus. 

This young Edison of the trenches is 
the leader of a group of expert electricians 
assigned to one of the most difficult and 
most dangerous jobs on the front. Th 
laying of wires from the ‘‘poste d’ écout 
“listening station,” to the switchboards 
further back of the lines, the wiring of 
underground mines so as to afford illumi- 
nation for the soldier toilers under earth, 
and constant vigilance over the wires 
which might at any moment be cut by 
exploding shells, is his job. 

It is useless to lay wires underground 
along the Verdun front, so three wires 
are strung for every line connection. 
These lines are strung from small 
posts about 7 ft. above ground, the 
several units of the same line being as 
widely separated as possible. Thus the 
chance of having the circuit broken is 
made comparatively small. 

At this particular switchboard, which 
was about 15 ft. underground, there was 
telephonic connection with about eight 
different points along the first lines. 
Every 20 minutes each of the lines wa: 
tested by the operator at the switch- 
board. When a line was found to be 
cut a squad of four men was sent out 
at once to locate the fracture and 
repair it. They might be called upon 
at any time of the day or night, for very 
often when the enemy is concentrating 
a curtain of shell fire over a section 
information as to activities in the first 


lines would be absolutely cut off if it 


were not for the telephonic communica- 
tion. Most of the lines are hung 
parallel to the roads, where they are, of 
course, exposed to shell fire more than 
they would be if laid across the fields. 
The main consideration, however, is to 
have them accessible to the linemen. 
It is not shell fire alone which brings 


down the telephone wires along the front. 
The closer to the lines, the cruder 
becomes the method of hanging the 
wires; so that a small windstorm or even 
rain (which invariably follows a heavy 
bombardment) may put the wires out 
of commission. 

The electrician in question, who had 
been in this particular section of the 
Verdun front during four months of the 
great battle, constructed during his 
spare moments a device for electrically 
eavesdropping in the enemy's trenches, 
For the success of the device he was 
decorated with the Croix de Guerre. 
He had very little equipment at his 
disposal, so he utilized, for the most 
part, pieces from the artillery scrap- 
heap. Through the use of his trench 
dictaphone several gas-attacks of the 
enemy were apprehended in time to 
make preparations against them. 

During the night the electrician ar- 
ranged in the enemy's barbed wire a 
series of discharged ‘‘75" shell-cases 
containing microphones, to which he 
connected wires terminating in the 
French trench where batteries furnish 
current for reproduction of the sound 
waves on telephone receivers. A ground 

ion is made to carry the “return” 


It is true that the closer one gets to 
the front the less general becomes his 
perspective of the war. The men in the 
first line trenches see the war sifted 
down to the few feet of trench where 
their guns are resting. News from other 
parts of the front is generally 48 hours 
late in reaching these men. If a soldier 
who has been holding down his few feet 
of trench at Verdun is assured that his 
countrymen on the rest of the front are 
doing the same he is much encouraged. 
This electrician has made it possible for 
them to receive the daily communiqué an 
hour after it is transmitted from the 
great wireless station of the Eiffel Tower 

He did some more rummaging 
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around the artillery scrap-heap, de- 
tached a few parts from an’ old 
musket, cut some strips from a 
brass “'75"" shell-case, bought a 
small piece of detector-crys' 

in a short time was sending 
messenger out soon after midnig 
every night to take 

the first lines the day's 


At midnight of the date of the 


interview the communiqué was a long 
one, being the first news of the 


French offensive in Picardy which 
had just be 

the glad tic 
in the trench 


8 back to his brothers 
. Then the electrician 
adjusted the instrument so that it 
intercepted messages sent out by 
some German portable field wire 
apparatus. The German spark is 
pitched very high and musical, while 
the French is dull and staccato. A 
age sent out from an aeroplane 
‘as intercepted also by the crude 
but practical receiving instrument. 


ary purposes the w 

not used as much by the French 
as by the Germans. The French, 
wherever possible, use the telephone 
instead; and along some parts of 
the front they have established 
underground lines impregnable to 
hell fire. The French have closed 

utomobiles »ped with complete 
telephone switchboards, so that tem- 
porary exchanges may be established 
at short notice wherever they may 
be needed. Where the portable 
wireless is used on the French front 
it is ried on a motor-tricycle 
affair so that it may be taken very 
close to the first lines. 

In the recent offensive on the 
Somme electricity was a very pote: 
aid to the French success, The 
village of Dompierre, which before 
the offe e was in the hands of 
the Germans, had been mined by 
the French from one extremity to 
the other. The principal excavation 
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under the village had an area of some 
50 square meters (about 500 sq. ft.). It 
was a task which took the French over 
two months to accomplish, for there were 
immense difficulties encountered in 
the way of avoiding enemy mining 
parties and transporting material 
necessary for making the work secure. 
As the work progressed, electric wiring 
was installed for illuminating the 
dark recesses of the excavation. Final- 
ly the large cavern of the mine under 
the village of Dompierre was stored 
full of explosives—enough, in 

fact, to blow the entire village 
to atoms. Electric fuses were 
installed, from which under- 
ground wires led back to 
General Headquarters. Thus 
the general of the division, by 
pressing a small electric but- 
ton ten kilometers distant, 
blew up the German village of . 
Dompierre. He heard the explosion 
five seconds later and knew that the 
first stroke of the great Picardy offensive 
had been a success. 


The brush 
suspended within 
the oil-can holder 


A Simple Plan to Avoid Clouded and 
Gi 


rimy Ceilings 
I many resi- 
dences and pub- 


; lic buildings where 
| hot water or steam: 
radiators are used, 
the wall above and 
behind the radia- 
tors and also the 
ceiling above them 
eventually become 
clouded and grimy. 
Why? Because the air of the rooms is 
drawn to these warmest points, rising 
between the coils and going directly 
upward before spreading out to circulate 
through the rest of the room. As they 
strike the wall and ceiling the columns of 
warm air deposit their dust. 

remedy was found by one house- 
keeper who made simple mats or covers 
of coarsely woven burlap in colors to 
harmonize with the furnishings. Placed 
on the radiator these open-weave hem- 
med cloths allow the air to rise through 
them, but sift or filter out the dust, which 
is removed by an occasional washing. 


‘A burlap mat 
filters the air 


paint 
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To Prevent Asphaltum in Cans 
from Evaporating 

SPHALTUM is used extensively 
about electrical apparatus and where 
anyone has to do with the making 
up of coils, and the like, a can of this 
material will be found at hand. The 
brush and liquid will likewise be 
found in a condition that renders 
them unusable until thinned with 
drier. Just an ordinary  oil-can 
makes a convenient holder for the 
liquid and brush. The handle of the 
brush is inserted in the spout, 
as shown, where it keeps the 
brush part in the liquid. Air 
cannot enter, hence there is 
no evaporation. This holder 
is especially useful for the 
home work-shop where the 
asphaltum is used only occa- 
sionally and is kept in small 
quantities. The brush is kept 
soft and in a workable condition. 


Making an Inductance Switch for 
dio Work 


HEN using switches it often hap- 
pens that trouble is found in 
making connection to the lever. Sold 
ing is about the best method, but it is 
often inconvenient. By using the device 
shown in the sketch this trouble will be 
avoided. 
In the drawings 
brass arm of th 


_A is the regular 
switch; the arm B is 


‘Small switch made of brass strips to form 
connections to the lever contact points 


fastened directly under the arm A and 
revolves with it, so that when A is ona 
switch point B is making contact with 
the brass strip C. 

The piece C may be cut from sheet 
brass or copper. It is held to the 
board by the posts D from which the 
connection is taken. 


What Radio Readers Want to Know 


Interesting and Instructive Questions and Answers 


Construction of a Transformer; License 
for Experimental Station; Operation 
of Alternating Current Arc Sets 


Q. 1. Please give the det: 
for a 1-K.W. open core transformer and advise 
how far I may expect to send with it? 

A. 1, Anefficient transformer that will give a 
secondary voltage of about 18,000 when con- 
nected to a 60-cycle source of current supply may 
be constructed in the following manner: Assem- 
ble a core 3 in. in diameter, 25 in. in length, com 
posed of a bundle of wires about No. 30 B&S gage. 
Care should be taken to secure the best grade of 
Norway iron, The core is then covered with 
two layers of Empire cloth after which it 
with two layers of No. 10 D.C.C, wire 
having 220 turns. The entire primary 
then inserted in a hard rubber or micanite tube 
and properly mounted on end supports. The 
tube should have alls 

‘The secondary winding is composed of a num- 
ber of pancakes, the inside dimensions of which 
are in, greater than the primary tube. The 
secondary winding is then composed of 38 sec- 
tions, | in. in width, ir 
1,125 turns of No. 32'S.S. . 
to the winding of the individual pancakes the 
wire should be soaked in hot paraffin. The pan- 
cakes are of course separated by insulating 
washers, such as fiber or hard rubber disks. ‘This 
transformer may be connected to 6o-cycle, 110- 
volt mains direct, without the insertion’ of a 
primary reactance coil. At the restricted wave 
of 200 meters you will not be able to use the full 
output of this transformer, as the required con- 
denser for the secondary winding will have a 
value of approximately .02 microfarads, which is 
double the value that may be used at 200 meters. 
‘This transformer should permit a sending range of 
50 to 100 miles during the daylight hours. 

Q. 2. Under what conditions can a license be 
secured for the operation of an arc set for 
undamped waves? 

A. 2. It is doubtful if the U. S. authorities 
will issue a license certificate for an experimental 
station of this type unless the license is requested 
by an investigator of recognized standing whose 
work may be of substantial benefit to the art 
You had better address your inquiry to the Com- 
missioner of Navigation, Washington, D. C., 
stating the purpose for which you desire such 
license. Also keep in mind that are generators 
do not operate well at wavelengths below 2,500 
meters, Consequently you would be required to 
operate your station at wavelengths that may 
interfere with commercial traffic, 


Q. 3. How far will an arc set having f-in, 
carbons connected to 110 volts alternating 
current transmit? 

A. 3. Alternating current are sets do not 
operate satisfactorily and it is feared that you will 
not be pleased with the results obtained. It 
the custom to use 500 to 1,500 volts direct cur= 
rent, but good results can not be obtained by a 
simple are gap. The gap must be enclosed in a 
chamber and fed with hydrogen or illuminating 
gas and in addition blow-out magnets are mount 
ed at a right angle to the arc to increase the 
difference of potential. The subject is fairly well 
discussed in Zenneck's “Wireless Telegraphy. 


Audion Circuits of a “Beat” Receiver; 
Equipment for a 5-Mile Range; 
Quenched and Rotary Gaps 


J. 1. 1, Monroe, Mich., writes: 

Q. 1. ‘Is it considered practical to use an 
Audion or an Audiotron in the circuits of a “beat” 
receiver for wavelengths from spark stations lying 
between 150 and 1000 meters? 

A. 1. Yes; but it is sometimes found difficult 
to keep the Audion in oscillation at the lower 
range of wavelengths. The circuits of the 
De Forest Ultraudion are said to overcome this 
difficulty; but with other circuits better results 
are secured at wavelengths in excess of 2,500 
meters, ‘The Ultraudion circuits are published 


in the Proceedings of the Institute of Radio 
Engincers. 
Q. 2. With an aerial 50 ft. in length, 20 ft. in 


height and an earth wire 100 ft. in length, wha 
range could be expected from the following instru- 
ments? A 2-in, coil, 14-volt battery, suitable 
condenser, small quenched gap and helix. The 
foregoing apparatus is to transmit to a receiving 
station comprising a tuning coil, galena detector, 
2000-ohm receivers and condenser, 

‘A. 2. If the receiving apparatus is well de- 
signed, you should be able to communicate to a 
distance of five miles provided local conditions do 
not interfere, 

Q.3. Is a quenched gap in series with a 
rotary gap more efficient than the use of rotary 
gap alone? 

A. 3. Generally, no; about the only value of 
this combination is the fact that the rotary gap 
allows one to obtain a high spark note from a 60- 
cycle source of current supply. In a well- 
designed set the quenched gap gives the greater 
value of antenna current; but for ordinary 
amateur working the rotary gap fulfills the re- 
quirements. In the Clapp Eastham Hytone gap 
the advantages of both types of spark dischargers 
are combined in one construction, 
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Receiving Wavelength 


C. H., Farmington, Conn., inquires: 

Q. 1.” Approximately to what wavelength can 
T adjust with a tuning coil 20 in. in length, 24 in, 
indiameter, wound with No. 30 bare wire? The re- 
mainder of the apparatus comprises a condenser, 
a galena detector and 1500-ohm telephones. 

‘A. 1. With the average amateur aerial this 
tuning coil will permit adjustment to wavelengths 
inclusive of 6,000 meters, and by the addition of a 
condenser in shunt to the terminals of the 
detector circuit, the wavelength can be further 
increased. 


Damped Wave Reception on 
Oscillating Audion 

J.B. E,, Newark, N. J., writes: 

Q.1. Referring’ to the article by W. Ross 
McKnight in the April, 1916, issue of the Popular 
‘Science Monthly (page 613) I would like to know 
if this equipment will respond to both damped 
and undamped waves, that is, will the equipment 
respond to ordinary spark stations without 
change of circuit. 

A. 1. The receiving apparatus described by 
Mr. McKnight is applicable to the reception of 
both damped and undamped oscillations, but is 
more sensitive with the latter. When the audion 
is in a state of oscillation, an impure beat-note is 
produced in the reception of damped oscillations. 
‘The result is that the spark note of the distant 
transmitting stations is distorted, the signal 
sound being of different character'and usually 
lower than the normal note. The receiver 
described by Mr. McKnight was built expressly 
for the reception of long wavelengths and will not 
give good results on the shorter wavelengths in 
the vicinity of 600 to 1,000 meters. 


Long Distance Stations 

. W. D., Hamilton, Ohio, inquires: 
Q. Please give the wavelength, type of trans- 
mitting apparatus, and the call letters of as 
many as you can of the following Transatlantic 
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Strength of Received Signals Where 
Connecting Leads Are Long 

D. P. D., Limon, Colo., inquires: 

Q. 1. Will there be any loss in the loudness 
or in the strength of signals when the receiving 
apparatus is located 20 to 25 ft. from the light- 
ning switch, the latter being erected on the out- 
side of the’ building, and the receiving instru- 
ments placed on the opposite side of the room to 
that at which the lead is brought in from the 
lightning switch? 

A. 1. No: it is of course desirable to make 
the connecting lead as short as possible, but the 
oss in efficiency will not be appreciable. 

Q. 2 What effect will it have on the strength 
of wireless telegraph signals if the antenna and 
ground wires are run parallel; that is to say, are 
twisted together for a distance of from 20 to 25, 
feet from the lightning switch to the receiving 
apparatus? 

‘A. 2. The twisted cable will have distributed 
capacity and will act as a condenser connected in 
shunt to the primary winding and consequently 
will occasion a loss in the strength of the signals, 
It would be better to separate these wires by a 
distance from 6 to 8 feet. 

Q. 3. My receiving aerial is 60 ft. in length 
composed of five wires spaced three feet apart. 
It points east and west. ‘The lead-in is taken off 
the east end and extends to the lightning switch 
which is mounted on the outside of the window 
of the second floor. The distance from the point 
where the lead-in is taken off east to the lightning 
switch is go ft. Could I get better results if the 
lead-in was taken from the center of the aerial 
instead of from the end? 

‘A. 3. For general receiving purposes it had 
better remain as it is. 

Q. 4. Will the above aerial be satisfactory to 
receive from the amateur stations, providing a 
variable condenser is used to adjust the shorter 
wavelengths? 

‘A. 4. Yes, if the condenser is in series with 
the antenna. 


stations: Q. 5. What is the wavelength of this aerial? 

A. A. 5. The wavelength is close to 150 meters. 

Calt 

Name Station Letters Type of Apparatus Wavelength (Meters) 
Hanover, Germany, OUI Goldschmitt High Frequency Alternator 7400 
Nauen, Germany POZ Joly High Frequency Alternator 9400 
Eiffel Tower, Paris — Damped and Undamped Transmitters, Type 

Unknown 2500 (for time signals) 

Honolulu, T. £1. KHL Poulsen Arc Generator 10000 
Darien, C. Z. NBA. Poulsen Arc Generator 6000-10000 
Colon, Panama NAX Quenched Spark Transmitter 300, 600, 1600 
Glace Bay, N. S. WSS Marconi Rotary Disk Discharger 7925 
Poldhu, England ZZ___ Marconi Rotary Disk Discharger 2800 
Tuckerton, N. J. WGG Goldschmitt High Frequency Alternator 7400 
Siosconsett, N. J. WSC 500 Cycle Transmitter 2 K.W. 300, 600 
Sayville, L. 1. WSL Joly High Frequency Alternator 9400 
New Brunswick, N. J. WIL Marconi Rotary Disk Discharger 8000, 15000 
Lake Bluff, Ill NAJ Poulsen Are Generator 6000 


This on 
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Simple Method of Remagnetizing 
‘Magnets 


fagn 

EMAGNETIZING magnets is a 

very simple operation for which 
about 160 ft. of No. 18 copper wire, a 
12-volt storage-battery current and a 
small pocket needle compass are required. 
Furthermore, the magnet may be tested 
for strength after it has been removed 
from the magneto and again sed 
after it has undergone the remagne' 
process by means of another ciple 
equipment consisting of a block of wood, 
a bar of iron, a flat iron-plate, a spring 
balance scale and a piece of non-con- 
ducting cord. Both of these equipments 
as used are shown in the two accompany- 
ing drawings. 

The method of procedure after remov- 
ing the magnet from the magneto i: 
first to test its strength. This is 
accomplished as shown. in Fig. 2. ate 
block of wood is held in a vertical posi 
in the jaws of a vise or thee bs handy 
object and a rod with a hook at its end 
is slipped into a staple and plate screwed 
to the top of the block of wood. A 
spring-balance scale with a ring at the 
top is suspended from the rod, the mag- 
net being hung from the scale by a strong 
cord but with the two ends touching 
a clean flat iron-plate laid on the bench 
beside the vise. On account of the 
magnetism remaining in it when re- 
moved, the magnet will tend to adhere 
to the flat iron-plate; it can be pulled 
away by pushing up on the rod, at the 
same time registering the pull on the 
spring-scale. After this has been done 
several times and the pull registered 
each time, calculate the average pull to 
release the magnet and the area in 
contact with the flat iron-plate. If the 
pull required is less than 30 Ib. per square 
inch, the magnet is weak and should be 
remagnetized as shown in Fig. 1. 

The too ft. of wire should be formed 
into two equal coils into which the 
legs of the magnet can be inserted. 
The polarity of the coils should be 
tested by means of the pocket needle 
compass and the current from one of 
the dry cells, the needle being attracted 
by one coil and repelled by the other. 
Then test the magnet itself by means of 
the compass and place the positive 
magnet leg in the positive coil and the 
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negative leg in the negative coils. This 
is of great importance; for if the positive 
leg is inserted in the negative coil, the 
polarity of the magnet will be reversed 
and it will become useless. Next wire 
up the end of the coils with the three 
cells as shown, with a break in the 
circuit. The magnet is remagnetized by 
alternately bringing together the ends 
of the wire at the circuit break and then 
pulling them apart. This operation 
should be continued for about five 
minutes, after which the magnet should 
be tested as described above. If the 
magnet does not show enough strength 
the first time, the remagnetizing process 
should be repeated until it does. This 


1. Method of remagnetizing magnets 

2. Calculating the strength of the magnet 
accomplished, an iron keeper should’ be 
placed across the magnet legs so that 
its strength will not be dissipated through 
the tendency of the magnetism to jump 
the air gap between the poles if left 
free—JosePH BRINKER. 


‘The Telephone Receiver for Wireless 
Apparatus 

HE telephone receiver used in wire- 

less telegraphy is a very sensitive 
instrument, and gives signals from ex- 
ceedingly small amounts of electrical 
power passed through its magnet wind- 
ings. Nevertheless, measurements have 
shown that only about one one-hun- 
dredth of the power applied electrically 
is actually converted into sound-waves. 
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The Construction of a Small 
Concrete Corn-Crib 

HE roof of this corn-crib is made of 

lumber and the side walls and floor 
are of concrete. The walls consist of 
concrete fence posts—the ordinary kind 
with 3-in. tops and 6-in. bases. The 
foundation and floor of the building are 
of concrete mixed in the proportions of 
1 part cement, 3 parts of sand and 
5 parts gravel or stone broken in pieces 
not larger than 2 in. in any dimension. It 
is a permanent crib, sil 
reasonable in price. 


The posts are anchored at the bottom 
to the concrete and at the top are 
securely clamped together with 
plate made of three 2 by 6 pieces 
bolted together every 4 ft. over the top 
of the posts. Along the front side of 
the crib there is a short studding about 
2 ft. long which supports the roof and 
makes a convenient place where the grain 
may be thrown in the crib. The rafters 
are spiked to the plates and are set on 
2-ft. centers. Across the top of the posts 
from plate to plate a cross-tie is run 
from each rafter. This makes the crib 
solid and will prevent the sides from 
spreading. 

In thecenter of the crib criss-crossbraces 
of wire should be put in, twisted taut and 
fastened to bolts at the foundation line. 
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Cover the roof with shiplap for sheathing, 
making a tight and smooth foundation 
for the three-ply asphalt-and-felt pre- 
pared roofing material which is laid 
lengthwise of the building. 

The posts should be of a I-to-3 
mixture of cement and sand made into 
a sloppy consistency before pouring it 
into the forms. One sack of cement 
will make about 8 posts, weighing 90 Ibs. 
each. There should be three 14-in. 
round steel rods placed in the center of 
each post to reinforce it. For an 
800-bushel crib of a size 9 ft. by 32 ft. 
the following amounts of materials will 
be required: 


13 barrels cement for floor and founda- 
tions 
6 cubic yards of clear sand 
1o cubic yards of coarse gravel 
80 concrete posts 
2 dozen bolts 5% by 8 in. 
300 ft. of 2 by 6 in. material for box- 
plates 16 ft. long 
100 ft. of 2 by 4 in, material for cross- 
ties 9 ft. long 
150 ft. of 2 by 4 in. material for rafters 
12 ft. long 
40 ft. of 2 by 6 in. material for studding 
2 ft. long 
450 ft. of shiplap sheathing lumber 
4 squares of three-ply roofing felt. 


Experiments with Antennas 
of Varying Lengths 


T some wireless stations very inter- 
esting results have been secured by 
providing a number of single-wire aerials 
of various lengths and extending them in 
different directions from the operating 
room. By the use of single-pole, double- 
throw switches these may be connected 
to the receiving tuner or directly to the 
ground, or left open-circuited. Various 
combinations are found to give good 
results in receiving from particular 
stations, depending upon the direction 
and wavelength of transmission. 

It has sometimes been found valuable 
to ground one wire through tuning in- 
ductance while receiving on an entirely 
separate aerial. 


Those of us interested in science, engineering, invention form a kind of guild. 


We should help one another. 
willing to answer questions. 


The editor of The Poputar Scrence Monruty is 


A Big Christmas Present 
For Only $1.50 


This year give your friends a real present, 
one they will enjoy through the whole year. 
Give the Popular Science Monthly for 1917. 
A year’s subscription, twelve months, costs 
only $1.50. The twelve numbers will contain 


over 4,000 pictures 
over 2,000 articles 
over 1,800 pages 


and will tell the whole wonderful story of the 
year’s progress in invention, mechanics, and 
science. 


A Christmas Gift Card will be sent to each friend 
announcing your gift. The first copy of the maga- 
zine and the Gift Card will be received just before 


Christmas. 


Send your list of gift subscribers as soon as possible, 
and surely before December 15th. 


Subscription $1.50. Canadian postage 50c extra. Foreign $1.00 extra. 


Popular Science Monthly Gift Club 


239 Fourth Ave., New York, N. Y. 
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A Detachable Conning Tower Lessens Submarine Risks 


into the conning-tower, detach it from the body of the submarine, and regulate 
the windlasses, the speed of the ascent of the tower as its bu aises it to the surface 
where it signals for help. The body of the submarine can be recove y means of the cables 


